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8.0 STRUCTURED TERM LIST

The structured term list has the terms grouped into
logical categories. The arrangement of the terms into
categories is equivalent to including roles in the vocabu-
lary. The majority of the terms in this list are applicable
to only one category. However, certain terms, identified by
havi.ng the Termatrex card code printed to the right of the
term, are applicable to more than one category; fot example,
Compound Formation SDI (02). Reference to the alphabetical
listing shows this term can be interpreted as part of Subsec-
tion 8.6, Failure Analysis Studies, or as part of Subsection
8.5, Microelectronic Design and Development.

a) 8.6 P.O. Failure Phenomena SDI (78)

P.O. Failure Analysis Studies PI (00)

b) 8.5 P.O. Chemical Phenomena SDI (01)

P.O. Circuit/Device Theory SDI (00)

Unqualified Terms (page 28) are terms which may be
related to many categories. These are to be indexed whenever
any of the qualified forms of the terms are indexed or when-
ever no further qualifications of the concept is given in the
document.

Asterisk (*) terms are not represented by Termatrex
cards. Digit Codes have been set up for Manufacturer's names
%page 6.), Part Numbers (page 9 ), Report Dates (page 29).
Device Manufacturers (page 30), and Device User (page 32).
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8.1 Generic Class Descriptors

Red I

Microelectronic Category*

RDI(OO) Composite IC, NOC (Synonyms: Compatible Monolithic*,
Monobrid*, Active Substrate IC*)

RDI(01) Composite IC, Diffused

RDI(02) Composite IC, Epitaxial

RDI(03) Hybrid Microcircuit (Synonyms: Hybrid Integrated

Circuit*)

RDI(04) Monolithic, Diffused

RDI(05) Monolithic, Epitaxial

RDI(06) Monolithic IGFET (MOS, MNS, MTOS, SOS)

RDI(07) Monolithic, NOC (Not otherwise classified.
Synonyms: Mono*, Fully IC*,
Semiconductor IC*)

RDI(08) Multichip Microcircuit (Synonyms: Multichip
Hybrid IC*)

RDI(09) Thick Film - Pure IC (Synonyms: Passive Substrate
IC*)

RDI(10) Thin Film - Pure IC (Synonyms: TFIC*, Passive
Substrate IC*)

Functional Category*

RDI(ll) Digital

RDI(12) Linear (Analog*)

Term not represented by a Termatrex card.
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Er

Package Configuration*

* RDI(.52) Can, Hermetically Sealed

RDI(53) Dual In-Line, Hermetically Sealed

RDI(54) Dual In-Line, Plastic (DIP)

RDI(55) Flat Pack, Ceramic

RDI(56) Flat Pack, Glass

RD I(57) Module

RDI(58) Plastic Encapsulated (Non-DIP Plastic Cap)

operational Type*

RDI(13) (Digital Logic)

RDI(14) CML (ECL*. ECCSL*, MECL*)

RDI(15) CTL

RD I(16) DCTL

RDI(17) DTL

RDI(18) MOSTL

RDI(19) RCTL

RDI(20) RTL

RDI(21) TTL (T 2L*)

RDI(22) Digital Logic NOC

RDI(23) (Linear Device)

RD I(24) Differential

RDI(25) Single Ended

RDI(86) Linear Device NOC

3



Qualification Class*

RDI(59) Consumer

RDI(60) High Reliability Certification (Hi-Rel Certification)

RDI(61) Industrial/Commercial

RDI(62) Military

RDI(63) Military Upgraded

RDI(26) Interconnection System 6

RDI(27) Aluminum-to-Aluminum, Direct

RDI(28) Aluminum-to-Aluminum. Wire bond

RDI(29) Gold-to-Aluminum, Direct

RDI(30) Gold-to-Aluminum, Wire bond

RDI(31) Gold-to-Gold, Direct (Gold-to-Gold, inverted chip;
Gold-to-Gold, flip chip

RDI(32) Gold-to-Gold, Wire bond

RDI(33) Gold-to-Silicon-to-Aluminum, Wire bond

RDI(34) Isolation Method

RDI(35) Dielectric, Air (Beam Lead*)

RDI(36) Dielectric, Ceramic

RDI(37) Dielectric, Glass

RDI(38) Dielectric, Nitride

RDI(39) Dielectric, Oxide

RDI(40) Dielectric, NOC

RDI(41) Junction

RDI(42) Resistive
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Circuit Complexity*

RDI(43) Arithmetic Functional Unit

RDI(44) Audio Amp

RDI(45) Differential Amplifier

RDI(46) Cate (Logic Gate)

RDI(47) Multivibrator

RDI(48) RF-IF Amp

RDI(49) Storage Element

RDI(50) Video (wideband) Amp

RDI1(51) Special NOC

15
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8.2 Manufacturer Descriptor

Manufacturer

DIGIT CODE

S~Units

RDi (83) 0- RDI (64) -0
RDI (74) 1- RDI (65) -1
RDI (75) 2- RDI (66) -2
RDI (76) 3- RDI (67) -3
RDI (77) 4- RDI (68) -4
RDI (78) 5- RDI (69) -5j RDI (79) 6- RDI (70) -6
RDI (80) 7- RDI (71) -7
RDI (81) 8- RDI (72) -8
RDI (82) 9- RDI (73) -9

RDI (83) Amelco Semiconductor (1)
RDI (65)

RDI (83) Amperex Electronic Corp. (2)
RDI (66)

RDI (83) Bunker-Ramo Corp. (3)
RDI (67)

RDI (83) Fairchild Semiconductor (4)
SRDI (68)

RDI (83) General Instrument Corp. (5)
RDI (69)

RDI (83) ITT Semruconductor (6)
RDI (70)

RDI (83) Motorola Semiconductor Products, Inc. (7)
SRDI (71)

RDI (83) National Semiconductor Corp. (8)
RDI (72)

6I~ ~l . .. .. -*.. .... .. .... ...



Manufacturer (cont'd)

RDI (83) Philco-Ford Corp. (9)
RDI (73)

i Philco-Ford Bipolar IC's

Philco-Ford MOS IC's

RDI (74) Radiation Inc. (10)
RDI (64)

RDI (74) Radio Corporation of America (11)
RDI (65)

RD! (74) Raytheon Company (12)
RDI (66)

RDI (74) Signetics Corp. (13)
RDI (67)

RDI (74) Siliconix, Inc. (14)
RDI (68)

RDI (74) Sperry Semiconductor (15)
RDI (69)

RDI (74) Sprague Electric Co. (16)
RDI (70)

RDI (74) Sylvania Electric Products, Inc. (17)
RDI (71)

RDI (74) Texas Instruments Incorporated (18)
RDI (72)

RD! (74) Transitron Electronic Corp. (19)
RDI (73)

RDI (75) Union Carbide Electronics (20)

RDI (75) Westinghouse Electric Corp. (21)
RDI (65)

7
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V GYI(79) Manufacturing Date

GYI(62) 1962

GYI(63) 1963

GYI(64) 1964

GYI(65) 1965

GYI(66) 1966

GYI(73) January - June

GYI(74) July - December

GYI(67) 1967

GYI(68) 1968

GYI(69) 1969

GYI(70) 1970

GYI(71) 1971

GYI(72) 1972

GYI(75) January - March

GYI(76) April - June

GYI(77) July - September

GYI(78) October - December

8



Part Numbers

Part Number Termatrex
Code Card Numbers

Thousand

0 --- Wl (62)
1 --- Wl (63)

Hundred

WI (64)
WI (65)
WI (66)

-3-- WI (67)
-4-- WI (68)
-5-- WI (69)
-6-- WI (70)
-7-- WI (71)
-9-- WI (72)
-9-- WI (73)

Tens

WI (40)
WI (41)

--2- WI (42)
--3- WI (43)
--4- Wl (44)
--5- WI (45)
--6- WI (46)
--7- WI (47)
--8- WI (48)
--9- WI (49)

Units

wi (90)
wi (91)

2 WI (92)
3 WI (93)

---4 Wl (94)
5 WE (95)
6 WI (96)
7 WI (97)
8 wi (98)
9 wi (99)

9
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8.3 Item Descriptors (Terms which describe a microelectronic
device or device element.)

Black I

Electrical Properties*

Output Impedance (Typical)

BKI(OO) Less than 10 K Ohms

BKI(01) 10 K thru 100 K Ohms

BKI(02) Greater than 100 K Ohms

Maximum Fan-Out (Rating per equivalent gate circuit)

BKI(03) Less than 5

BKI'%04) 5 thru 10

BKI(05) Excess of 10

Maximum Frequency of Operation

BKI(06) Less than 10 Hz

BKI(07) 10 Hz to less than 10 kHz

BKI(08) 10 kHz to less than 10 MHz

BKI(09) 10 MHz to less than 300 MHz

BKI(10) 300 MHz to 300 GHz

BKI(11) Greater than 300 GHz

Maximum Power Dissipation (per equivalent circuit input)(gate)

BKI(12) Less than 10 mw

BKI(13) 10 thru 30 mw

BKI(14) Greater than 30 mw

10
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Electrical Properties* (cont')

Propagation Delay (Maximum)

BKI(15) Less than 10 Nanoseconds

BKI(16) 10 thru 30 Nanoseconds

BKI(17) Greater than 30 Nanoseconds

Gain (Typical)

BKI(18) Less than 40 db

BKI(19) 40 thru 80 db

BKI(20) Greater than 80 db

Maximum Output Power

BKI(21) Less than 10 mw

BKI(22) 10 thru 100 mw

BK 1(23) 101 mw thru 1 Watt

BK I(24) Greater than 1 Watt

Environmental Capabilities*

Maximum Operating Temperature

BKI(25) >202.5°C

BKI(26) 172.50C to <202.5 0 C

BKI(27) 152.50C to <172.50C

BKI(28) 102.50C to <152.50c

BKI(29) <102.50C

11
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Environmental Capabilities* (cont')

Minimum Operating Temperature

BKI(30) >-42.5 0 C

BKI(31) -62.5 0 C to <-42.5 0 C

BKI(32) -82.5 0 C to <-62.5oc

bi BKI(33) <-82.5 0 C

Maximum Storage Temperature

BKI(34) Ž302.5 0 C

BKI(35) 252.5 0 C to <302.50C

BKI(36) 202.5 0 C to <252.5 0 C

BKI(37) 152.5 0 C to <202-50C

BKI(38) 102.50C to <152.5 0 C

BKI(39) <102.5 0 C

Minimum Storage Tt...,erature

BKI(40) Ž-42.5oC

BKI(41) -62.5 0 C to <-42.5 0 C
i IBKI(42) -82.50C to <-62.50C

BKI(43) -102.50C to <-82.5 0 C
I BKI (44) <-102.50C

Reliability Rating (Max. Failure Rate)

BKI(45) Less than 0. 001% per 1000 hours

BKI(46) 0.001% to less than 0.01% per 1000 hours

BKI(47) 0.01% to less than 0.1% per 1000 hours

BKI(48) Greater than 0.1% per 1000 hours

12
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BKI (49) Circuit Functions

BKI (50) A/D Converter

BKI (51) Adders

BKI (52) AND Gate (AND/OR Gate*)

BKI (53) Astable Multivibrators

Audio Ampllfier RDI (44)

BKI (54) Bistable Multivibrators (flip-flops*)

BKI (55) Counters

BKI (56) D/A Converter

Differential Amplifier RDI (45)

BKI (57) Gate Expanders

BKI (58) ?F Amplifier

BKI (71) Inverter

BKI (59) Magnetic Film Storage Elements

BKI (60) Molecular Electronic Function

BKI (61) Monostable Multivibrators

BKI (62) NAND Gate (NAND/NOR Gate*)

BKI (63) NOR Gate (NOR/NAND Gate*)

BKI (64) Operational Amplifier

BKI (65) OR Gate (OR/AND Gate*)

BKI (66) Power Amplifier

BKI (67) RF Amplifier

13



Circuit Functions (cont')

BKI(68) Servo Amplifier

BKI(69) Superconducting Storage Elements

Video Amplifier RDI (50)

BKI(70) Voltage Regulator

Special NOC RDI(51)

Scale of Integration*

BKI(83) LSI

BKI(84) MSI

BKI(85) SSI

Number of Major Process Steps*

BKI(73) 3

BKI(74) 4

BKI(75) 5

fBKI(76) 6

BKI(76) 7

Bla (78) 8

BKI (79) 9

BKI(80) 10

BKI(81) 11

BKI(82) 12

BKI(72) Other

14
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MEL Device Element Descriptor*

GNI(QQ) Circuit Component

GNI( 01) PNPN Devices

I GNI(02) DIAC

GN1( 03) GTO

GN1( 04) LASCR

GNI(05) S CR

GN1( 06) SCS

GNI(07) Shockley 4-Layer Diode

£GNI(08) TRIAC

GNI( 09) Transisi-rs

GNI(l0) Bipolar

GNII1(11) Complementary

GNI(12) FET

GNI(13) IGFET

GNI(14) N-Channel IGFET

GNI(15) P-Channel IGFET

GNI(28) MOS

GNI(46) MNS

GNI1(47' M~TrOS

GNI1(81) SOS

GNI(82) Thin Film

GNI(16) JFET

15



Mel Device Element Descriptor* (cont')

Circuit Component (cont')

Transistors (cont')

GNI(17) Multiple Emitter

GNI(l8) NPN

GNI(19) PNP

GNI(20) PNP Lateral

GNI(21) Power

GNII(22) Small Signal

GNI(23) Unijunction

GNI(24) Capacitors

GNI(25) Diffused Junction

GNI(26) Discrete Capacitor

GNI(27) Film

GNI(28) MOS

GNI(29) Variable

GNI(30) Diode

GNI(31) Avalanche Diode

GNI(32) General Purpose Diode-Junction

GNI(33) Gunn Effect Diode

GNI(34) Micro-Diode-Discrete

GNI(35) Schottkey Barrier Diode

16



Mel Device Element Descriptor* (cont')

Circuit Component (cont')

Diode (cont')

GNI(36) Tunnel Diode

Voltage Regulator BKI(70)

GNI(37) Distributed Passive Devices

GNI(38) Strip Line Filters

GNI(39) Terminators

GNI(40) Inductor

Film GNI(27)

GNI(41) Simulated (i.e. Gyrator)

GNI(42) Resistors

GNI(43) Diffused Resistor

GNI(44) Discrete Resistor

Film GNI(27)

Variable GNI(29)

GNI(48) Special Active Devices NOC

GNI(49) Acoustical Transducer

GNI(50) Cryotron

GNI(51) Resonant Gate FET

GNI(52) Discrete Microcomponent

17



MEL Device Element Descriptor* (cont,)

Circuit Component Regions*

GNI(53) Alloy Junction

GNI(54) Anode

GMI(55) Base

GNI(56) Buriecd Layer

GNI(57) Cathode

GNI(58) Channel

GNI I(59) Collector

GNI(60) Contact Area

GN I(61) Crossover

Diffused Junction GNI(25)

GNI(63) Drain

GN I(64) Electrodes

GNI(65) Emitter

GNI( 66) Epitaxial Junction

GNI(67) Epitaxial Layer

GNI(68) Gate (IGFET Type)

GNI(69) isolation Region

GNI(70) Planar Junction

GNI(71) Source (FET)

GNI(72) Terminals

•,m1,
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Mel Device Element Descriptor* (cont')

Die Size

GNI(73) <30 mils/side (<900 sq. mils)

GNI(74) 31-42 mils/side (900-1800 sq. mils)

GNI(75) 43-60 mils/side (1800-3600 sq. mils)

GNI(76) 61-85 mils/side (3600-7200 sq. mils)

GNI(77) 86-120 mils/side (7200-14,400 sq. mils)

"GNI(78) 121-170 mils/side (14,400-28,800 sq. mils)

GNI(79) 171-240 mils/side (28,800-57,680 sq. mils)

GNI(80) '>240 mils/side (>57,680 sq. mils)

19
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BK II (26) Device Element Materials

Functional Elements*

BK II (00) Circuit Metallization Materials

BK II (01) Aluminum

BK II (02) Chromium

BK II (03) Copper

BK I! (04) Gold

BK II (05) Nickel

BK II (06) Silver

BK II (07) Circuit Metallization Materials NOC

BK II (08) Dielectrics and Insulating Materials

BK II (09) Air

Alumina BK II (47)

BK II (11) Hafnium Dioxide

BK II (12) Silicon Carbide

Silicon Nitride BK II (55)

Silicon Oxide (SiO or SiO2) BK II (56)

BK II (15) Tantalum Oxide

BK II (16) Titanium. Dioxide

BK II (17) Dielectrics and Insulating Materials NOC

20



Device Element Materials (cont')

Functional Elements* (cont')

BK II (18) Dopant Materials

BK II (19) Aluminum

BK II (20) Antimony

BK II (21) Arsenic

BK II (22) Boron

BK II (10) Gallium

BK II (23) Gold

BK II (24) Phosphorous

BK II (25) Dopant Materials NOC

BK II (27) Wire Material

BK II (28) Aluminum

BK II (29) Gold

BK II (30) Wire Material NOC

BK II (13) Materials NOC

BK II (31) Cermets and Glazes (all compositions)

BK II (32) II-VI Compounds (BeO, MgO, ZnO, BaO,
HgS, BaS, ZnS, CdS, CdSe, ZnSe, BaSe,
HgSe, CdTe, ZnTe, BaTe, HgTe)

BK II (33) III-V Compounds (BN, BP, AlAs, AlSb,
GaN. GaP. GaAs, GaSb, InP, InAs, InSb)

BK II (34) IV-VI Compounds (SiO, SiO2 1 TiO2 , ZrO2 ,
SnO2 , HfO2, PbO, PbS. PbSe. PbTe)

21
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Device Element Materials (cont')

Functional E]ements* (cont')

Materials NOC (cont')

BK II (35) IV-IV Compounds (Silicon Carbide)

BK II (98) III-VI Compounds (A120 3 1 Ga 2 0 3 , In 2 0 3 )

1 BK II (36) Ferrites

!
BK Ii (14) Hafnium

BK II (37) Ferroelectrics

BK II (38) Indium

BK !I (39) Iron

BK II (40) Lead

BK II (41) Molybdenum

BK II (42) Nichrome (alloy)

BK II (43) Platinum

BK II (44) Tantalum

BK II (45) Tin

BK Ii (13) Materials NOC

Non Functional Elements*

BK II (46) Substrate Materials

BK II (47) Alumina

BK II (48) Ceramics

BK II (49) Germanium

Glass RDI (89)

BK II (50) Sapphire

BK II (51) Silicon

BK II (52) Substrate Materials NOC

22
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Device Element Materials (cont')

Non Functional Elements* (cont')

BK II (53) Surface Protection

Glass RDI(89)

BK II (55) Silicon Nitride

BK II (56) Silicon Oxide (SiO or SiO2 )

BK II (57) Passivated NOC

BK II (58) Die Bond Material

BK II (59) Glass Frit

BK II (60) Gold Germanium Eutectic

BK II (61) Gold Silicon Eutectic

Solder GNI(96)

BK II (63) Die Bond Material NOC

BK II (64) Package Terminal Material

BK II (65) Aluminum

BK II (66) Copper

BK II (67) Gold

BK II (68) Kovar

BK II (69) Package Terminal Material NOC

23



Device Element Materials (cont')

Non Functional Elements* (cont')

RDI(87) Package Material (Primary)

RDI(88) Ceramics

RDI(89) Glass

RDI(90) Metal

RDI(91) Plastic, Silicon Resin

RDI(92) Plastic, NOC

BK II (81) Package Type

BK II (82) TO-5

BK II (70) TO-70

BK II (71) TO-71

BK II (72) TO-72

BK II (73) TO-73

BK II (74) TO-74

BK I (75) TO-75

BK II (76) TO-76

BK II (77) TO-77

BK II (78) TO-78

BK II (79) TO-79

BK II (80) TO-80

BK II (84) TO-84

BK II (85) TO-85

24
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Package -Te (cont')

BK II (86) TO-86

BK II (87) TO-87

BK II (88) TO-88

BK II (89) TO-89

BK II (90) TO-90

BK Ii (91) TO-91

BK II (95) TO-95

BK 11 (96) TO-96

BK 11 (99) TO-99

BK II (83) TO-100

BK II (92) Dual In-Line, 10-Lead

BK II (93) Dual In-Line, 14-Lead

BK II (94) Dual In-Line, NOC

RDI (93) Internal Connection Mode

RDI(94) Beam Lead

RDI(95) Inverted, Face Down (Lid, Flip Chip)

RDI(96) Flush (Metallized)

RDI(97) Flying Leads

RDI(98) Internal Connection Mode NOC

25
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GNI (83) Lead Attachment Modes (External Leads)

GNI(84) Microcable

GNI(85) Modules

GNI(86) Multi Layer Board

GNI(87) Pressure Connector

GNI(88) Printed Circuit Board

GNI(89) Soldered

GNI(90) Stacked Arrays

GNI(91) Welded

GNI (92) Lead/Terminal Bond Mode

GNI(93) Ball TC Bond

GNI(94) Plated

GNI(95) Resistance Weld

GNI(96) Solder

GNI(97) Stitch TC Bond

GNI(98) Ultrasonic Bond

GNI(99) Wedge TC Bond

BKI (90) PackaQe Seal

BKI(91) Glass-to-Glass Seal

BKI(92) Glass-to-Metal Seal

BKI(93) Molded

BKI(94) Seam Weld

BKI(95) Package Seal NOC

26



Item Status*

BKI(96) Developmental

BKI(97) Experimental

BKI(98) Pilot Production

BKI(99) Production

Major System*

GYI(53) Minuteman II

GYI(54) F-Ill

GYI(55)

GYI(56)

GYI(57)

GYI(58)

GYI(59)

GYI(60)

GYI (86) Circuit Parameters

GYI(87) Bandwidth

GYI(88) Common Mode Rejection Ratio

GYI(89) Gain

GYI(90) Noise Figure

GYI(91) Noise Margin

GYI(92) Power Dissipation

27
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GYI (93) Device Parameters

GYI(94) Capacitance

GYI(95) Current Transfer Ratio (Feta)

GYI(96) Inductance

GYI(97) Resistivity

GYI (98) Transconductance

Unqualified Terms

These are unqualified terms which are to be indexed

whenever any of the qualified forms of the terms are indexed

V. or whenever no further qualification of the concept is given

in the document being indexed.

Aluminum (all) GYI (80)

Ceramics (all) GYI (81)

Copper (all) GYI (82)

Current (all) GYI (83)

Gold (all) GYI (84)

Nickel (all) GYI (85)

Power (all) GYI (99)

Voltage (all) GYI (61)

28
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8.4 Document Descriptors

Report Date*

BLI(II) Prior to 1960

BLI(10) 1960

BLI(51) 1970

BLI(12) 1980

BL I(51) 00

BLI(01) 1

BLI(02) 2

BLI(03) 3

BLI(04) 4

BL I(05) 5

BLI(06) 6

BLI(07) 7

BLI(08) 8

BLI(09) 9

Report Security Classification*
BLI(13) Classified (see also Limited and/or ProiDrietary

I nf orma ti on)

BLI(14) Confidential

BLI(15) Secret

BLI(16) Unclassified (see also Limited, and/or Proprietary
Information)

BLI(17) Limited

BLI(18) Proprietary Information
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Report Source*

BLI(19) Military and Space

BLI(20) Air Force

BLI(21) Army

BLI(22) DOD

BLI(23) NASA

BLi(24) Navy

BLI(25) Device Manufacturer

DIGIT CODE

Tens Units

.RDI (83) 0- RDI (64) -0
RDI (74) 1- RDI (65) -1

RDI (75) 2- RDI (66) -2

RDI (76) 3- RDI (67) -3

RDI (77) 4- RDI (68) -4

RDI (78) 5- RDI (69) -5

* RDI (79) 6- RDI (70) -6

* RDI (80) 7- RDI (71) -7
RDI (81) 8- RDI (72) -8

RDI (82) 9- RDI (73) -9
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Report Source* (cont')

Device Manufacturer (cont')

RDI (83) Amelco Semiconductor (i)
RDI (65)

RDI (83) Amperex Electronic Corp. (2)
RDI (66)

RDI (83) Bunker-Ramo Corp. (3)
RDI (67)

RDI (83) Fairchild Semiconductor (4)
RDI (68)

RDI (83) General Instrument Corp. (5)
RDI (69)

RDI (83) ITT Semiconductor (6)
RDI (70)

RDI (83) Motorola Semiconductor Products, Inc. (7)
RDI (71)

RDI (83) National Semiconductor Corp. (8)
RDI (72)

RDI (83) Philco-Ford Corp. (9)
RDI (73)

Philco-Ford Bipolar IC's

Philco-Ford MOS IC's

RDI (64) Radiation, Inc. (10)
.,DI (74)

RDI (74) Radio Corp- ration of America (11)
RDI (65)

RDI (74) Raytheon Company (12)
RDI (66)

RDI (74) Signetics Corp. (i31
RDI (67)

RDI (74) Siliconix, Inc. (14)
RDI (68)

RDI (74) Sperry Semiconductor (15)
RDI (69)

RDI (74) Sprague Electric Co. (16)
RDI (70)
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Report Source* (cont')

Device Manufacturer (cont')

RDI (74) Sylvania Electric Products, Inc. (17)RDI (71)

RDI (74) Texas Instruments Incorporated (18)
RDI (72)

RDI (74) Transitron Electronic Corp. (19)

RDI (73)

RDI (75) Union Carbide Electronics (20)

RDI (75) Westinghouse Electric Corp. (21)
RDI (65)

"BLI(26) Device User (Equipment Mfgr/Systems Contractors)

DIGIT CODE

Tens Units

SDI(58) 0- SDI(05) -0
SDI(59) 1- SDI(91) -1
SDI(68) 2- SDI(92) -2
SDI(80) 3- SDI(93) -3
SDI(94) 4- SDI(94) -4

SDI(95) -5
SDI(96) -6
SDI(97) -7
SDI(98) -8
SDI(99) -9
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Report Source* (cont')

Device User (cont')

SDI(58) A.C. Electronics (1)
SDI%(91)

SDI(58) Autonetics (2)
SDI (92)

SDI(58) Avco (3)
SDI (93)

SDI(58) Bendix (4)
SDI (94)

SDI(58) Boeing (5)
SDI (95)

SDI(58) Burroughs (6)
SDI (96)

SDI(58) General Electric (7)
SDI (97)

SDI(58) Honeywell (8)
SDI (98)

SDI(58) Martin-Marietta (9)
SDI (99)

SDI(59) Motorola (10)
SDI (05)

SDI(59) Norden (11)
SDI (91)

SDI(59) Sanders (12)
SDI (92)

SDI (59) Sperry Gyroscope (13)
SDI (93)

SDI(59) Sylvania (14)
SDI (94)

SDI(59) Teledyne (15)
SDI (95)

BLI(27) Industry Associations (ASTM, IEEE)

BLI(28) Non-Military Government Agency (other than NASA)

BLI(29) R&D and Test Laboratories (Includes University Labs.)
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SRonsorinQ Organization*

BLI(30) Military and Space

BLI(31) Air Force

BLI(32) Army

BLI(33) DOD

BLI(34) NASA

It BLI(35) Navy

BLI(36) Device Manufacturer

bLI(37) Device User (Equipment Mfgr/Systems Contractors)

BLI(38) Industry Associations (ASTM, IEEE)

BLI(39) Non-Military Government Agency (other than NASA)

BLI(40) R&D and Test Laboratories (Includes University Labs.)

Data Validation*

BLI(41) Not Certified

BLI(42) Certified

BLI(43) Activity Monitored by Source-Sponsor Representative

BLI(44) Activity Witnessed and Report Countersigned by

Source-Sponsor

BLI(45) Countersigned by Responsible Report-Source Official[ BLI(46) Facility Approved by Source-Sponsor Representative

BLI(47) Procedure Approved by Source-Sponsor
BLI(48) Test Equipment Procedures Approved by Non-resident

Source-Sponsor Representative

BLI(49) Test Equipment Procedures Approved by Resident
Source-Sponsor Agent

34



Report Type*

BLI(50) Bibliography

Case Study ORI(80)

BLI(52) Drawings

BLI(53) IITRI Generated Device Description

BLI(54) IITRI Generated Data Summary

BLI(55) Journal Article

BLI(56) Proceedings, Sympo3ia, Conference

BLI(57) R/D Report

BLI(58) Specifications

BLI(59) Survey and Review

BLI(60) Application

BLI(61) Available Devices/Circuits/Functions

BLI(62) Equipment

BLI(63) Packaging

BL I(64) Processing

BLI(65) Technical Report

BLI(66) Test Data

BLI(67) Vendor

BLI(68) General Catalog

BLI(69) Specific Information
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Document Format*

BLI(70) Audio-Video Tape Recording

BLI(71) Hard Copy Document

BLI(72) Machine Printout

BLI(73) Machine Sensible Format

BLI(74) Microfiche

BLI(75) Microfilm

BLI(76) Slide

File Entry Date

BLI(83) 1968

BLI(84) 1969

BLI(85) 1970

BLI(86) 1971

BLI(87) 1972

BLI(88) January

BLI(89) February

BLI(90) March

BLI(91) April

BLI(92) May

BLI(.93) June

BLI(94) July

BLI(95) August
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File Entry Date (cont')

BLI(96) September

BLI(97) October

BLI(98) November

BLI(99) December
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8.5 Microelectronic Desiqn and Development

SDI (00) Circuit/Device Theory

SDI(23) Physical Phenomena

SDI(24) Carrier Diffusion

SDI(25) Carrier Generation

SDI(26) Carrier Injection

SDI(27) Carrier Recombination

SDI(28) Carrier Saturation

t SDI(29) Depletion

SDI(30) Electrical Conduction

SDI(31) Electrical Noise Generation

SDI(32) Electron Spin

SDI (33) Enhancement

SDI(34) Faults and Dislocations

SDI (35) Ferroelectricity

SDI(36) Field Effect

SDI(37) Hall Effect

SDI(38) Impurity Diffusion

SDI(39) Inversion and Channeling

SDI(40) Ion Migration

SDI(41) Magnetism

SDI(42) Mechanical Propagation

SDl (43) Negative Resistance/Gunn Effect

SDI (44) Photoconductivity
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Circuit/Device Theory (cont')

Physical Phenomena (cont!)

SDI(45) Pinch Off

SDI(46) Radiation Emission/Electroluminesence

SDI (47) Resonance

SDI(48) Reverse Breakdown

SDI(49) Superconductivity

SDI(50) Thermal Conduction

SDI(51) Thermoelectric Effects

SDI(07) Physical Parameters

SDI(08) Carrier Ccncentration

SDI(09) Carrier Lifetime

SDI(10) Carrier Mobility

SDI(II) Carrier Velocity

SDI(12) Contact Potential

SDI(13) Diffusion Coefficient

SDItI4) Diffusion Length

SDI(15) Energy Cap

SDI(16) Energy Level

SDI(17) Fermi Level

SDI(18) Heat Capacity

SDI(19) Storage Time
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Circuit/Device Theory (cont')

Physical Parameters (cont')

SDI1(20) Thermal Conductivity

SDI(21) Thermal Diffusivity

SDI(22) Work Function

SDI(01) Chemical Phenomena

SDI(02) Compound Formation

SDI(03) Decomposition

Etching WI(20)

Oxidation WI(13)

SDI(06) Polymerization

SDI(53) Metallurgical Phenomena

Alloying WI(10)

Crystal Growth WI(02)

SDI(54) Fatigue

SDI(55) Shear Modules

SDI(56) Work Hardening

SDI(57) Young's Modules

SDI(52) Mathematical Modeling

40 4



mc

SDI (60) Circuit/Device Implementation

SDI(61) Breadboarding

SDI(62) Circuit Layout

SDI(63) Computer Aids

SDI(64) Layout

SDI(65) LSI Interconnection Design

SDI(66) Mask Design

SDI(67) Device Geometry

Mask Design SDI(66)

SDI(69) Modification

SDI(70) Testing

Electrical characterization PI (05)

SDI (71) Functional/Circuit Desicn and Optimization

SDI(72) Computer Analysis

SDI(73) Design Considerations

SDI(74) Functional Synthesis

SDI(75) Test Pattern

SDI (76) Tolerances

SDI (77) Trade-Offs
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8.6 Failure Analysis Studies

PI (01) Failure Analysis Techniques

PI(02) Chemical Analysis

PI(03) Conventional Microscopic Examination

PI(04) Dissection and Sectioning

PI(05) Electrical Characterization

P1(06) Electron Microprobe

PI(07, Electron Microscopic Examination

PI(08) Holographic Examination (use of Holograms)

PI(09) IR Therm'al Mapping

PI(10) Non-Destructive Evaluation

PI(11) Photochromic Paints

PI(12) Photoresponse Mapping

Pi(13) Spectrographic Analysis

PI(14) Sub-Optical Electromagnetic Energization (NON-IR)

PI(15) iltrasonic Inspection

PI(16) Visual Inspection

P I(17) X-Ray Evaluaticn

PI (18) Failure Environment

PI(19) Application Tests. Inplant

PI(20) Application Tests. Onsite

PI(V21) Assembly/Instaliation

PI(22) Field Use
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Failure Environment (cont')

PI(23) Laboratory Environmentdl Test

PI(24) Laboratory Life Test

PI(25) Post Production Screen/Burn-In

Pl(26) Product Inspection

PI (27) Failure Modes

PI(28) Functional Degradation

Pi(29) Inspection Specification Deviation

PI(30) Open Circuit

PI(31) Package Failure

PI(32) Short Circuit

PI (33) Failure Stress Domain

PI(34) Acceleration. Constant

SPI(35) Liquid Immersion

Pl(36) Mechanical Shock

& PI(37) Moisture or Humidity

PI(38) Noise. Acoustical

PI(39) Pressure - Gas

PIJ 40) Radiation. Electromagnetic

PI(41) Radiation Exposure (Particle)
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Failure Stress Domain (cont')

PI(42) Salt Atmosphere/Spray

PI(43) Sand and Dust

PI(44) Temperature >102.5°C

Pi(45) Temperature <-42.5 0 C

PI(46) Thermal Shock

P I(47) VacuuL

P I(48) Vibration

P1 (49) Causes of Failure

PI(50) Inherent Material Flaws

PI(51) Misapplication

1P(52) Device Mishandling

PI(53) Erroneous Lead Positioning

PI(54) Overstressed Devices

PI(55) Poor Design

Circuit Layout SDI(62)

Device Geometry SDI(67)

PI(56) Process Design

Pi(57) Process Equipment Design

PI(60) Process Errors
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Causes of Failures (cont')

PI(61) Workmanship Defects

PI(62) Excessive Lead Length

PI(63) Improper Component Aliqnment

PI(64) Improper Mask Alignment

PI(65) Improper Package Marking

PI(66) Improper Wire Bonding

PI(67) Loose Material in Package

PI(68) Scratches

PI(69) Workmanship Defects NOC

PI (70) Physical Defects

PI(71) Broken Lead

PI(72) Contamination

Pi(73) Cracked Die

PI(74) Cracked Package

PI(75) Crystal Defects

PI(76) Defective Bond

PI(77) Diffusion Defects

PI(78) Epitaxy Defects

PI(79) Film Thickness Defect

PI(80) Foreign Material

PI(81) Improper Etch
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Physical Defects (cont')

PI(82) Mask Misalignment

PI(83) Metallization Discontinuity

PI(84) Oxidation Defect

PI(85) Pin Holes in Metallization

PI(86) Pin Holes in Oxide

PI(87) Poor Metallization Adhesion

PI(88) Seal Leak

SDI (78) Failure Phenomena

SDI (79) Carrier Generation Through Radiation

Compound Formation SDI(02)

SDI (81) Crystal Degradation by Radiation

SDI (82) Disappearance of Metallization

SDI (83) Electrolytic Corrosion

Inversion and Channeling SD-(39)

Ion Migration SDI(40)

SDI (86) Lead Fatigue

SDI (87) Metallurgical Diffusion

SDI (88) Plague Formation

SDI (89) PNPN Latch-Up

SDI (90) Secondary Breakdown
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ORI (89) Corrective Measures

ORI(90) Final Inspection

ORI(91) Inprocess Inspection Procedures

ORI(92) Materials Control

ORI(93) Post-Production Screens

ORI(94) Process Control

iRI(95) Process Equipment Improvement

ORI-(96) Process improvement

ORI(97) Procurement Specification

ORI(98) Quality Assurance Measures

ORI(99) Redesign

SDI (65) Failure Analysis Facilities
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8.7 WI(00) Fabrication Techniques and Eaui mgnt

WI (Ol) Material Preparation

WI(02) Crystal Growth

WI(03) Purification and Refinement

WI(04) Wafer Preparation

WI (05) Wafer Cutting

WI(06) Wafer Etching

WI(07) Wafer Lapping

WI(08) Wafer Polishing

WI(09) Junction Formation

WI(10) Alloying

WI(ll) Diffusion

WI(i2) Epitaxy

WI(13) Oxidation

WI (14) Photolithoqraphy

WI(!5) Developing

WI (16) Exposure

WI(17) Masking

WI (18) Photoresist

WI(19) Washing
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WI(20) Etching

WI(21) surface Passivation

WI(22) Deposition

WI(23) Thick k'ilm

WI(241 Metal Screen

WI(25) Silk Screen

WI(26) T-hin pil1m

WI (27) Sputtering

WI(28) Ii-acuum' Deposition

WI(29) Vapor P.ý,ting

WI(30) Assembly

WI(31) Sreaking (Dicing*)

WI(32) Die Bonding

WI(33) Eutectic Brazme

Glass Frit BK !I X159)

Solder GNI (96)

WI(36) Die Bonding NOC
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Assembl.y (cont')

WI(37) Lead/Terminal Bonding (Wire Bonding*)

WI(38) Thermo Compression Bonding

Ball TC Bond GNI(93)

Stitch TC Bond GNI(97)

Wedge TC Bond GNI(99)

Ultrasonic Bond. GNI(98)

WI(35) Scribing

WI(34) Washing

WI (39) Encapsulation/PackaQe Sealing

Glass-to-Glass Seal BXI(91)

Glass-to-Metal Seal BKI(92)

Molded BKI(93)

Seam Weld BKI(94)

WI 5-0) Lead Attachment Processes and Eqgi>ment (External Leads)

WI(51) Cold Welding

Resistance Weld GNI(95)

Soldered GNI(89)

WI(52) Lead Attachment Processes and Equipment NOC
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WI (55) Process Control Techniques

WI(56) Beveling

WI(57) Deposition Rate Monitoring

W41(5811 Probing

WI(59) Residual Gas Analysis

WI(60) Use of Test Pattc-rn

WI (53) Process Effectiveness

WI( 54) Yiold

WI (61) MOS Processes NOC
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8.8 _pecifications (Content Descriptors)

WI (75) Data System Specifications

WI (76) Equipment System Level Specifications

WI (77) Material Control (RAW) Specifications

WI (78) Packaging and Delivery Specifications
i

WI (79) Process Control Specifications

WI (80) Quality Assurance Specifications

WI(81) Government Agency QA Specifications

WI(82) Quality Control Manuals

WI(83) Reliability and Environmental Test Methods

WI(84) User Proprietary Screening and Burn-In
Specifications

WI(85) Vendor QA Plans and Specifications
(Performance Spec)

WI(86' Vendor Screening and Burn-In Specifications
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8.9 ORI (00) Reliability Technologry

ORI (01) General Methodolocrv

ORI (02) Prediction and Modelina

ORI (03) Test Techniques and Procedures

ORI(04) Accelerated Testing

ORI(05) Agree Test

0R:-(06) Atmospheric Stress Testing

ORI(07) Burn-In Procedures

ORI(08) Mechanical Stress Testing

ORI(09) Operating Tests

ORI(i0) Radiation Environments

ORI(1l) Screening Procedures

OR I(12) Step Stress resting

ORI(13') The.rmal Stress Testing

ORI(14) Test Techniques anJ Procedures NOC

ORI (15) -Statistical Tools

ORI(16) Acceleration Factors

ORI(17) Attributes Data Analysis

QRI(18) Design of Experiments

ORI(.19') Exponential Distribution

ORI(20) Machine Processina

01,i(2 1) Variables Data Analysis

ORI(22) Weibull Analycsis
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ORI (23) Data Collection and Reduction

ORI(24) Automated Systems

ORI(25) Data Merging

ORI(26) Manual Systems

ORI (27) Facilities

ORI(28) Inspection

ORI(29) Performance Measurement

ORI(30) Reliability and Environmental Test
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8.10 Y(O0) Part Level Data

Test Type*

Developmental (Experimental*) BYI(96)

YI(02) Performance

YI(03) Quality Assurance (Device Test: Oriented)

YI(04) Burn-In Test

YI(05) Lot Acceptance

YI(06) Product Line Audit

YI(07) Qualification (Procurement)

Reliability Demonstration ORI(71)

YI(09) Screening (Processing Control*)

YI(10) Special Reliability Study

Specification Reference*

YI(1i) MIL-M-23700

YI(12) MIL-S-19500

YI(13) MIL-STD-202

YI(14) MIL-STD-750

YI(15) NASA

YI(16) RADC Spec. #2867

YI(17) User Procurement

YI(18) Vendor

YI(19) Special Military
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YI (26) Operational Static Life Test

YI(27) <-82.5 0 C

YI(28) -82.5 0 C to <-42.5 0 C

YI(29) -42.5 0 C to <21 0C

YI(30) 210C to <310C

YI(31) 310C to <102.50C

YI(32) 102 50C to <152.50C

YI(33) 152.5 0 C to <202.5 0 C

YI(34) 202.5 0C to <302.50C

YI(35) >302.50C

Operational Static Test Supply Voltaqe

YI(36) <95% Rated

YI(37) 95% to <105% Rated

YI(38) 105% to <155% Rated

YI(39) Ž155% Rated

Operational Static Test Load Power

YI(40) <95% Rated

YI(41) 95% to <105% Rated

YI(42) 105% to <155% Rated

YI(43) Ž155% Rated
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Storage Life Test Temperature

YI(44) <210C

YI(45) 210C to <102.50C

YI(46) 102.50C to <152.50C

YI(47) 152.50C to <202.50C

YI(48) 202.50C to <302".5 0C

Y1(49) Ž302.5oC

YI (30) Intermittent Life Test

IntermittCent Stress Domain*

YI(51) Current

YI(52) Power

YI(53) Temperature

YI(54) Voltage

YI(55) Combination with Environment Stresses

Intermittent Life Test Temperature

YI(56) <-82.50C

YIL(57) -82.5 0C to <-42.50C

YI(58) -42.5 0C to <210C

YI(59) 210C to <310C

YI(60) 310C to <102.501
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Intermittent Life Test Temperature (cont')

YI(61) 102.50C to <152.50C

YI(62) 152.50C to <202.5 0C

YI(63) 202.50C to <302.50c

YI(64) >302.5 0 C

Intermittent Life Test Supply VoltaQe

YI(65) <95% Rated

YI(66) 95% to <105% Rated

YI(67) 105% to <155% Rated

YI(68) Ž155% Rated

Intermittent Life Test Load Power

YI(69) <95% Rated

YI(70) 95% to <105% Rated

YI(71) 105% to <155% Rated

YI(72) Ž155% Rated

YI (73) Step Stress Test

Step Stress Test Domain*

YI(74) Atmospheric Environments

YI(75) Current

YI(76) High Temperature
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Step Stress Test Domain* 1cont')

YI(77) Mechanical Environments *

YI(78) Power

YI(79) Thermal Environments

YI(80) Voltage

YI(81) Combination

"Step Stress Test Maximum Temperature

Yi(e2) <21 0C

YI(83) 210C to <l02.5 0 C

f {YI(84) 102.50C to <202.50C

YL(85) 202.5 0 C to <302.50C

YI(86) >302.5*C

YI (87) Accelerated Life Test

Accelerated Life Test Domain*

YI(88) Atmospheric Environments

YI (89) Current

YI(90) High Temperature

YI(91) Mechanical Environments

YL(92) Power

YI(93) Thermal Environments

YI (94) Voltage

YI (95) Combination
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Accelerated Life Test Maximum Temperature*

GYI(00) <210C

GYI(0!) 21 0 C to <102.5 0 C

CYI(02) 102.50C to <202.5 0 C

GYI'03) 202.5 0 C to <302.50C

GYI(04) 2302.5 0 C

GYI (05) Operational Dynamic Life Test

Operational Dynamic Test Maximum Temperature

GYI(06) <-82.50C

GYI(07) -82.50C to <-42.50C

GYI(08) -42.50C to <210C

GYI(09) 210C to <310C

GYI(10) 31 0 C to <102.5 0 C

GYI(ll) 102.50C to <152.50C

GYI(12) 152.50C to <202.50C

GYI(13) 202.5 0 C to <302.50C

GYI(14) Ž!302.5°C

Operational Dynamic Maximum Supply Voltage

G•I(15) <95% Rated

GYI(16) 95% to <105% Rated

GYI(17) 105% to <155% Rated

GYI(18) Ž!155% Rated
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Operational Dynamic Maximum Load Power

GYI(19) <95% Rated

GYI(20) 95% to <105% Rated

GYI(21) 105% to <155% Rated

GYI(22) Ž155% Rated

Aqree Test ORI(05)

GYI (24) Environmental Condition

GYI(25) Acoustic Noise

GYI(26) Constant Acceleration (Centrifuge*)

GYI(27) Electromagnetic and Particle Radiation

GYI(28) Humidity

GYI(29) Inmmersion

GYI(30) Low Barometric Pressure

GYI(31) Mechanical Shock

GYI(32) Moisture Resistance

SGYI(33) RF Interference

Salt Atmosphere/Spray PI(42)

GYI(36) Soldering Heat

GYI(37) Temperature Cycling

GYI(38) Terminal Strength (Lead Pull)

Thermal Shock PI(46)
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Environmental Condition (cont')

GYI(40) Vibration, Fatigue

GYI(41) Vibration, Random

GYI(42) Vibration, Variable Frequency

GYI (43) Test Results

Acceleration Factors ORI(16)

GYI(45) Attributes, Summary

GYI(46) Failure Analysis Results

GYI(47) Performance Curves

GYI(48) Raw Variables Data

GYI(49) Reliability Attributes Summary

GYI(50) Variables Analysis Summaries
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8.11 Applications

ORI (35) Application Environmernt

ORI(36) Aircraft Environment

ORI(37) Airborne Manned

ORI(38) Airborne Unmanned

ORI(39) Ground Checkout

ORI(40) Ground Environment

ORI(41) Ground Fixed

ORI(42) Ground Laboratory

ORT(43) Ground Mobile

ORI(44) Ground Portable

ORI(45) Missile Environment

ORI(46) Ground Checkout

ORI(47) Launch and Flight

ORI(48) Shipboard Environment

ORI(49) Shipboard Submarine

ORI(50) Shipboard Surface

ORI(51) Spacecraft Environment

ORI(52) Ground Checkout

ORI(53) Satellite Launch

ORI(54) Satellite Orbit (Flight)

ORI(55) Unspecified Environment
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Equipment Class*

ORI(56) Combination and NOC

OR I(57) Communications

ORI(53) Computation (Digital Processers)

ORI(59) Control

ORI(60) Instrumentation and Display

ORI(61) Navigation

ORI(62) Power (Power Supplies)

OR I(63) Radar

ORI(64) Signal Processing (Buffers, Convertors, Amplifiers)

ORI(65) Unspecified Equipment Class

Application Status*

Developmental BK I(96)

ORI(67) Factory Checkout

ORI(68) Field Operations

ORI(69) Field Testing (e.g. Category II and III)

ORI(70) Pioduction Test and Inspection

ORI(71) Reliability Demonstration
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ORI (72) Reliability Data

ORI(73) Application Stress and Parts Counts

ORI(74) Failure Modes

ORI(75) Failure Rate Statistics

ORI(76) Malfunction Reports

ORI(77) Test Reports

ORI(78) Reliability Data NOC

ORI (79) Application Design Techniques and Considerations

ORI(BQ) Case Study

ORI(81) Comparison with Discrete

ORI(82) Economic Factors

ORI(83) Environmental

ORI(84) Equipment Application

ORI(85) Packaging

ORI( 86) System Application

ORI (87) Vendor Application Notes
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8.12 Other NOC

* (Do not set up Termatrex cards in this group until information
is available)

Value Engineering

Systems Effectiveness

Availability

Information Systems

Economics

Maintainability

* I
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9.0 ALPHABETICAL TERM LIST

The alphabetical term list includes all the concept terms
of the structured term list. Asterisk (*) terms are not repre-
sented on Termatrex cards. The Termatrex code is given for all
terms represented by Termatrex cards. The major categories into
which these terms are organized will be represented as follows:

8.1 Generic Class Descriptors

S8.2 Manufacturer Descriptors

8.3 Item Descriptors

8.4 Document Descriptors

8.5 Microelectronic Design and Development

8.6 Failure Analysis Studies

8.7 Fabrication Techniques and Equipment

8.8 Specifications

8.9 Reliability Technology

8.10 Part Level Data

8.11 Applications

8.12 Other

Category numbers listed above refer to Section 8.0.

P.O. Terms = post on - requires that these terms be con-
sidered for indexing wherever applicable; for example, an
accelerated life test - maximum temperature of <21 0 C should be
indexed and coded as

Accelerated Life Test-Maximum Temperature

<21oC GYI (00)

Accelerated Life Test YI (87) P.O.

Part Level Data Y [P.O(

"See" terms such as Accelerated Life Test Domain* are not repre-
sented by Termatrex cards. However, the concepts they encompass
are represented by Termatrex cards. It is necessary to review
each of the terms listed following "see" to determine how the
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concept is handled in the system. For example, Accelerated Life

Test Domain*

See: Atmospheric Environments - Accelerated Life

Test Domain YI (88)

Current - Accelerated Life Test Domain YI (89)

High Temperature - Accelerated Life Test

Domain YI (90)

Mechanical Environments - Accelerated Life Test

Domain YI (91)

Power - Accelerated Life Test Domain YI (92)

Thermal Environments - Accelerated Life Test

Domain YI (93)

Voltage - Accelerated Life Test Domain YI (94)

Combination - Accelerated Life Test Domain YI (95.

"See" terms also covers common synonyms and near-synonyms identi-
fied in the alphabetical listing. Actual concept terms used for
this system are identified; for example, Active Substrate IC*
see Composite IC, NOC RDI (00).

Includes: Application Environment is represented by a Termatrex
card. Concepts covered by this are listed as includes: - - - To
locate additional concept breakdowns it is necessary to locate
these terms in the listing Application Environment ORI (35)

Includes:

[ ), Aircraft Environment ORI (36)

Ground Environment ORI (40)

Missile Environment ORI (45)

-)Aircraft Environment ORI (36) j
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Includes:

Airborne Manned ORI (37)

Airborne Unmanned ORI (38)

Ground Checkout ORI (39)

Considered under: indicates higher concept to which the concept
is related; i.e., Aircraft Environment ORI (36) considered under
A,,plications BLI (60).

Digit Coding: Digit coding has been used to conserve the number
of cards used by the system. Digit coding has been used for
Manufacturer's Names, Part Numbers, Report Dates, Device Manu-
facturers and Device Users. Explanation of the use of this
coding is to be found in Section 2.4.2. An example of the use
of this coding follows: AC Electronics - code *01: Termatrex
cards SD I (58), SD I (91).

6
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Alphabetical Term List

Accelerated Life Test Y 1(87) 9rjo P.O. Part Level Data Y T(00)

Inciudes;

Accelerated Life Test Domain*
Accelerated Life Test Maximum

Temperature

Accelerated Life Test P.O. Accelerated Life Test Y s(87)
Domain*

P.O. Part Level Data Y 1(00)

See:

Atmospheric Environments Y 1(88)

Current f 1(89)

High Temperature Y 1(90)

Mechanical Environments Y 1(91)

Power Y 1(92)

Thermal Environments Y 1(93)

voltage Y 1(94)

Comnbination Y 1(95)

Accelerated Life Test I./* P.O. Accelerated Life Test Y 1(87)
Maximum Temperature

P.O. Part Level Data Y 1(00)

GY 1(00) 4~2loc

GY 1(01) 21oC to e-102.5oC

G;( 1(02) 102.50C to 4. 202.50C

GY 1(031 202.50C to < 302.5oC

GY 1(04) E r es302.50C

*Concept not represented by a Teratrex Card.
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1.

Accelerated Test- OR 1(04) Y-7 P.O. Test Techniques and Procedures

ing OR 1(03)

P.O. Reliability Technology OR 1(00)

Acceleration, Con- P 1(34) (' P.O. Failure Stress Domain P 1(331
st3nt

P.O. Failure Analysis Studies P 1(00)

*Acce)eration Fac- OR 1(16) a) i,,C P.O. Test Results GY I:4
tors

P.O. Part Level Data Y 1(00)

b) ?,? P.O. Statistical Tools OR 1(15)

P.O. Reliability Technology OR 1(00)

)r neither

A.C. Electronics SD 1(58) P.O. Device User BL 1(26)
(01) SD 1(91)

Considered under Report Source*

Acoustic N'oise GY 1(25) •J./ P.o. Environmental Condition GY 1(24)

P.O. Part Level Data Y 1(00)

Acoustical Trdns- GN 1(49) S,3 P.O. Special Active Devices ?NOC
ducer GN 1(48)

P.O. Circuit Component GIN 1(00)

Considered under MEL Device Element
Descriptor*

Active Substr3te See Composite IC, NOC
SC

t

;ct vity Moni- BL 1(43) •4- Considered under Data Validation*
tored by Source-
Sponsor Repre-
sentative

-kc'ivity Wit- BL 1(44) X4'1 Considered under Data Validation'
-,.sed and Re-
port Counter-

',Qned by
, ).:t re-:-nonsor

A/,u Cnnvcrter iBk [(50) P.O. Circuit Functions BY. 1(49)

AJ.ers i3K 1(51) . P.O. Circuit Functions 13K 1(49)
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Agree Test OR 1(05) a) r./e P.O. Part Level Data Y 1(00)

b) j P.O. Test Techniques and Procedures

OR 1(03)

P.O. Reliability Technology OR 1(00)

Air BK 11(09) Z.3 P.O. Dielectrics and Insulating
Materials BK 11(08)

Considered under Functional Elements*

P.O. -vtce Element Materials
BK 11(26)

Airborne Manned OR 1(37) i.l, P.O. Aircraft Environment OR 1(36)

P.O. Application Environment OR 1(35)

Considered under Applications

Airborne Unifanned OR 1(38) 7.,, P.O. Aircraft Environment OR 1(36)

P.O. Applicatijn Environment OR 1(35)

Considered under Applications

Aircraft Environ- OR 1(36) Ir P.O. Application Environment OR 1(35)
ment

Considered under Applications

Includes:

Airborne Manned OR 1(37)

Airborne Unmanned OR 1(38)

Ground Checkout OR 1(39)

Air Dielectric See Dielectric, Air

Air Force BL 1(20) ,4 P.O. Military and Space BL 1(19)

Considered under Report Source*

Air Force BL 1(31) d/( P.O. Military and Space BL 1(30)

Considered under Sponsoring Organiza-
t" on*
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Alloy Junction GN 1(53) Considered under Circuit Component
Regi ons*

Considered under MEL Device Element
Descriptor*

SAlloying W 1(10) a) " P.O. Metallurgical Phenomena SD 1(53)

P.O. Circuit/Device Theory SD 1(00)

b) v,7' P.O. Junction Formation W 1(09)

P.O. Fabrication Techniques and
Equipment W 1(00)

Alumina BK 11(47) a) , 3 P.O. Dielectrics and Insulating
Materials BK 11(08)

Considered under Functional Elements*

P.O. Device Element Materials

BK 11(26)

b) .. P.O. Substrate Materials BK 11(46)

Considered under Non-Functional
Elements*

P.O. Device Element Materials
BM 11(26)

Aluminum BK 11(19) P.O. Dcpant Materlals UK 11(18)

Consideted under Functional Elernent.o

P.O. Device Element Materials
SK 11(26'

P.O. Alunitium (All) GY 1(80)

Alumin~un BK I(Ol) V.3 P.O. Circuit Metallization Materials
BK I 1 (00)

Considered under Functional Elements*

P.O. Device Element Material-i
BK 11(26)

P.O. Alumanum (All) IN 1 (80)

Alt•tinlun BYK 11(28) .Y.3 P.O. Wire Ma.terials BY 11(27)

Considered under Functional Element.,"
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Aluminuzm (cont'd) P.O. Device Element Material
BK 11(26)

P.O. Aluminum (All) GY 1(80)

Aluminum BK 11(65) X',3 P.O. Packige Terminal Material
BK 11(64)

Considered under Non-Functional
Elements*

P.O. Device Element Materials
BK 11(26)

P.O. Aluminum (All) GY 1(80)

Aluminun (All) GY 1(80) .5, 3 Unqualified terms

Alumirnum-to- RD 1(27) Y, / P.O. Interconnection System RD 1(26)
Aluminum. Direct

Aluminum-to- RD 1(28) ,/ P.O. Interconnection System RD 1(26)
Aluminum, wire
bond

Amelco Semicon- RD 1(83) a) 6'.4 Considered under Manufacturer
ductor (01) RD 1(65)

b) .',' P.O. Device Manuf(-turer BL 1(25)

Considered under Report Source*

Anperex Elec- RD 1(83) a) . ,Z Considered under Manufacturer
tronic Corp. RD 1(66)
(02) b) If4 P.O. Device Manufacturer BK 1(25)

Considered under Report Source*

Amplifier* See Audio or Differential, or RF-IF
or Video, or IF, or RF, or Opera-
tional or Power or Servo Amplifier

.. naiog* See Linear

,NL' Gate (AND/D)R BK 1(52) •o. P.O. Circuit Functions BK 1(49)
cGate*)

AND/OR Gate* See AND Gate

Anode GN 1(54) •'_ Considered under Circuit Component
Regions*

Considered under MEL Device Element
Descriptor*
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Antimony BY 11(20) Y.. P.O. LDopant Materials BK 11(18)

Considered under Functional Elements*

P.O. Dt~vice Elcw-.-nt MaLaria!.
BK 11(26)

Appl!:ation B11, 1(60) •.4 PO. Survey and Review BL 1(59)
(See also
"Applhca t1ons) Considered under Report Type*

Application, Design OR 1(79) I" Considered under kpplications
Techniques and
Conqiderations Includes:

Case Study OR 1(80)

Comparison with Discrete OR 1(81)

Economic Factors OR 1(82)

Environmental OR 1(83)

Equipment Application OR 1(84)

Packaging OR 1(85)

System Application OR 1(86)

Application Environ- OR 1(35) 1.1/ Considered under kpplications
* %ment

Includes:

SAircraft Environment OR 1(36)

Ground Environment OR 1(40)

Missile Envirornment OR 1(45)

Shipboard Environment OR 1(48)

Spacecraft Environment OR 1(51)

Unspecified Environment OR 1(55)

App] ications Includes:

Application Design Techniques and
Considerations OR 1(79)

Application Environment OR 1(35)

Application Status*
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Applications (cont'd) Equipment Class*

Reliability Data OR 1(72)

Vendor Application Notes OR 1(87)

Application Status* g-ii Considered under Applications

See:

Developmental BK 1(96)

Factory Checkout OR 1(67)

Field Operations OR 1(66)

Field Testing (e.g. Category II &
I•ii) OR 1(69)

Production Test and Inspection
OR 1(70)

Reliability Demonstration OR 1(71)

Application Stress OR 1(73) T.1/ P.O. Reliability Data OR 1(72)
and Parts Count

Considered under Applications

Application Tests, P 1(19) v P.p P.O. Failure Environment P 1(18)
Inplant

P.O. Failure Analysis Studies P 1(30)

Application Tests. P 1(20) , P.O. Failure Environment P 1(18)
Ons I te

P.O. Failure Analysis Studies P I(M0)

Arithmetic Functionil RD 1(43) .5./ Considered under Circuit Complexity*
Unit

Army BL 1(21) y. j P.O. Military and Space BL 1(19)

Considered under Report Source*

Army BL 1(32) •,g+ P.O. Military and Space BL 1(30)

Considered under Sponsoring Organiza-
tion*

Arsenic BY 1It2l) J.3 P.O. Dopant Materials BY 1I(18)

Considered under Functional Elements*

P.O. Device Element Materials
FW 11(26)

Assembly W !(30) -r.7 P.O. Fabrication Techniques and
Equipment W 1(00)

76

L5



I

-I

Assembly (cont-d) Includes:

Breaking (dicing*) W 1(31)

DLie Bonding W 1(32)

Lead/Terminal Bonding W 1(37)

Scribing W 1(35)

Washing W 1(34)

Assembly/Installa- P 1(21) P.O. Failure Environment P 1(19)
_iton

P.O. Failure Analysis Studies P 1(00)

Astable Multivi- BK 1(53) P.O. Circuit Functions BK 1(49)
brdtor

Atmospheric En- Y 1(88) / Considered under Accelerated Life Test
vi ronment s Doma in*

P.O. Accelerated Life Test Y 1(87)

P.O. Part Level Data Y 1(00)

Atmospheric En- Y 1(74) X,10 Cunsidered under Step Stress Test
vi ronments Doma n*

P.O. Step Stress Test Y 1(73)

P.O. Part Level Data Y 1(00)

AtmospheLic Stress OR 1(06) P.O. Test Techniques and Procedures
Test ng OR 1(03)

P.O. Rellability Technology OR 1(00)

A.',rLbutes Data OR 1(17) Vj, P.O. Statistical Tools OR 1(15)
,oillysi~s

P.O. Reliability Technology OR 1(00)

Attributes. GY 1(45) -Y. i P.O. Test Results GY 1(43)
Summary

P.O. Part Level Data Y 1(00)

".,.o k.mplifier RD I%44) a) i.V Considered under Circuit ComplexLy*

b) Y'. P.O. Circuit Functions BK 1(49)

AUUio-Video Tape BL 1(70) T./ Considered under Document Format*
Recording

...ut~omated Systems OR 1(24) P.O. Data Collection and Reduction
OR !(23)

P.O. Reliability Technology OR 1(00)
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Nutonetics (02) SD 1(58) P.O. Device User BL 1(26)
SD 1(92)

Considered under Report Source"

Available Devices/ BL 1(61) , P.O. Survey and Review BL 1(59)
Circuits/ Func-
tions Considered under Report Type*

.Avai labi li ty* d. Other NOC

Avalanche Diode GN 1(31) Y. P.O. Diode GN !(30)

P.O. Circuit Component GN 1(00)

Considered under MEL Device Element
Descriptor*

%vco (03) iD E(58) •',4 P.O. Device User BL 1(26)S~SD I (93*,." SConsidered under Report Source*

Ball TC !'ond GN 1(93) a) •.7 P.O. Thermo Compression Bonding
W 1(38)I P.O. Lead/Terminals Bonding W 1(37)

P.O. Assembly W 1(30)

P.O. Fabrication Techniques and
Equipment W 1(00)

b) •,• P.O. Lead/Terminal Bond Mode GN 1(92)

Bandwidth GY 1(87) '..3 P.O. Circuit Parameters GY !(86)

Base GN I(55) X- Considered under Circuit Component
Regions*

Considered under MEL Device Element
Descriptors*

Beam Lead* I, See Dielectric, air

Beam Lead RI) 1(94) V3 P.O. Internal Connection Mode RD 1(93)

Bendix (04) Si) 1(58) *'.7 P.O. Device User BL 1(26)
SD 1(94)

Considered under Report Sovrce*

Beveling W 1(56) 14 P.O. Process Control Techniques
W 1(55)

P.O. Fabrication Technique and
Equipment W I (00)
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Bibliography BL 1(50) • Considerod under Report Type*

Bipolar Transistors GN 1(10) P.O. Trarsistors GN 1(09)

P.O. Circuit Component GN 1(00)

Considered under V:EL IDevce Element
Descriptors*

Bistable Multi- BK 1(54) 7'3 P.O. Circuit Function BY. 1(49)
vibrator

Boeing (05) SD 1(58) '9 Device User BL 1(26)
3D 1(95)

Considered under Report Source*

Bonding See Lead/Terminal Bonding or Die
Bonding

Boron BLA 11(22) P.O. Dopant Materi'ds B13' 11(18)

Considered under Functional Elements*

P.O. Device Element Materials
BK 11(26)

Breaking (Dicing*) W 1(31) P.O. Assembly W 1(30)

P.O. Fabrication Techniques and
Equipment W 1(00)

broken -ead P 1(71) • P.O. Physical Defects P 1(70)

P.O. Failure Analysis Studies P 1(00)

"Preadboarding SD [(61) P.O. Circuit/Device Implementation
SD 1(60)

hulk Defect* See Crystal. Epitaxy, and/or
Diffusion Defects

Bunker-Ramo RD 1(83) a) v Considered under Manufacturer
Corp. (03) Ri) 1(67)

b) P.O. Device Manufacturer BI. 1(25)

Considered under Report Source*

,'ukr,td a-yer GN i(36) 7 Considered under Circuit Component
Regions*

Considered under MEL Device Element
Descriptor*

ýwt n-!r !'ro,ý'.curez OR ] (;7) S P.O. Test Techniques ana Procedures
OR 1(03)

P.O. RelLibility Techniqueb OR 1(00)
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Burn-In Spec See Quality Assurance Specs

Burn-In Test Y 1(04) g,,C P.O. Quality Assurance Y 1(03)

Considered under Test Type*

P.O. Part Level Data Y 1(00)

Burroughs (06) SD 1(58) , P.O. Device User BL 1(26)
SD 1(96)

Considered under Report Source*

Can. Hermetically RD 1(52) (• Considered under Package Configura-

Sealed tion*

Capacitance GY 1(94) • P.O. Device Parameters GY 1(93)

Capacitors GN 1(24) •, P.O. Circuit Component GN 1(00)

Considered under MEL Device Element
Descriptor*

Includes:

Diffused Junction GN 1(25)

Discrete Capacitor GN 1(26)

Film GN 1(27)

1Mos GN 1(28)

Variable GN 1(29)

Carrier Concentra- SD 1(08) 75.65 P.O. Physical Parameters SD 1(07)
tion

P.O. Circuit/Device Theory SD 1(O0)

Carrier Diffusion SD 1(24) 8'5 P.O. Physical Phenomena SI) 1(23)

P.O. Circuit/Device Theory SD 1(00)

Carrier Generation SD 1(25) f , P.O. Physical Phenomena SD 1(23)

P.O. Circuit/Device Theory SD 1(00)

Carrier Generation SD 1(79) •r P.O. Failure Phenomena SD 1(78)
through Radia-
tion P.O. Failure Analysis Studies P 1(00)

Carrier !niectkon SD 1(26) P.O. Physical Phenomena SD 1(23)

P.O. Circuit/Device Theory SD 1(00)

80

/I



IR

Carrier Lifetime SD 1(09) • P.O. Physical Parameters SD 1(07)

P.O. Circuit/Device Theory SD 1(00)

•'.rri•.r Mobility SD 1(10) ,5 P.O. Physical Parameters SD 1(07)
t P.O. Circuit/Device Theory SD ](00)

Carrler Recombina- SD 1(27) .,. P.O. Physical Phenomena SD 1(23)
tion

P.O. Circuit/Device Theory SD 1(03)

Carrier Saturation SD H(28) P.O. Physical Phenomena SD 1(21)

P.O. Circuit/Device Theory SD 1(00)

Carrier Velocity SD '(l1) 7/ P.O. Physical Parameters .,1, i(07)

P.O. Circuit/Device Theory S1)D 1(6J)

Cas,- Study OR 1 (80) a) j,, Considered under Report Type*

b) Z/1 P.O. Application Design Techniques
and Considerations OR 1(79)

Considered under Applications

Cdthode GN 1(57) )rj Considered under Circuit Component
Regions*

Considered under MEL Device -Element
Descriptor* j

Ciuses of Failure P 1(49) P.O. Failure Analysis Studies P :(00)

Includes:

Inherent Material Flaws P i(50)

4isapplication P 1(51)

Poor Design P 1(55)

Process Errors P 1(60)

Wo7kmanship Defects P I(ol)

Ceramic !-ielectric See Dielectric. Ceramic

Ceramic rlti, Pdck See 11at Pack. Ceramic

Ceramics (I.I,) GY [(81) n.c. Unqualified terms
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Ceramics BK 11(48) 5 P.O. Substrate Materials BK 11(46)

Considered under Non-Functional"* ?Materials*

P.O. Device Element Material BK 1I1'5)

P.O. Ceramics (All) GY 1(81)

Ceramics RD 1(88) 9F P.O. Package Material (Primary)
RD 1(87)

Considered under Non-Functional

Materia 1s*

P.O. Device Element Material BK 11(26)

P.O. Ceramics (All) GY 1(81)

Cermets & Glazes BK II(3l) YZ P.O, Materials NOC BK 11(13)
(all composi-
tions) Considered under Functional Elements*

P.O. Device Element Materials
BK 11(26)

Certification, High See High Reliability Certification

Reliability

Certified BL 1(42) 4.eL Considered under Data Validation*

Channel GN V(58) ,'% Considered under Circuit Component
Regions*

Considered under MEL Device Element
Descri ptor*

Checkout See Ground, Aircraft. Missile or
Spacecraft Checkout

Chem. Analysis P 1(02) P.O. Failure Analysis Techniques
P I(01)

P.O. Failure Analysis Studies

P 1(00)

Chemical Phenomena SD I(0O) P.O. Circuit/Device Theory SD 1(00)

Tnrw udes:

Compound Formation SD 1(02)

Decomposition SD 1(03)
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Chemical Phenomena Includes (contd)
icont d)

Etching W 1(201

Ox~idation W 1(13)

Polymerization SD 1(06)

* Chromium 13K 11(02) ~'3 P.O. Circuit Metallization Materials
BK 11(00)

Considered und~er Functional Elements*

P.O. Device Element Materials
BK 11(26)

Circuit Complexity* See:

Arithmetic Functional Unit

RD 1(43)

Audio Amplifier RD 1(44)

Differential Amplifier RD 1(45)

Gate (Logic Gate) RD 1(46)

Multivibrator RD 1(47)

RF-IF Amplifier RD 1(48)

Storage Element RD 1(49)

Video (wideband) Amplifier

RD 1(50)

Special NOC RD 1(51)

Circuit Component GN 1(00) g3 considered under MEL Device Element
Descri ptors*

Includes:

Cap'acitors GN 1(24)

Diode GN 1(30)

Discrete Microcomponent GN 1(52)

Distributed Passive Devices
G.N 1037)

Inductor GN 1 (40)

P.PN Devices GN 1(01)
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PCircuit Component Includes (cont'd)
(cont'd)

Resistors GN 1(42)

Transistors GN 1(09)

Special Active Devices NOC
GN 1(48)

CLrcuit Component - Considered under MEL Device Element
Regions* Descriptor*

See:

Alloy Junction GN 1(53)

Anode GN 1(54)

Base GN 1(55)

Buried Layer GN 1(56)

Cathode GN 1(57)

Channel GN 1(58)

Collector GN 1(59)

Contact Area GN 1(60)

Crossover GN 1(61)

Diffused Junction GN 1(25)

Drain GN 1(63)

Electrodes GN 1(64)

Emitter GN 1(65)

Epitaxial Junction GN 1(66)

Epitaxial Layer GN 1(67)

Gate (IGFET Type) GN 1(68)

Isolation Region GN 1(69)

Plarar Junction GN 1(70)

Source (FET) GN 1(71)

Terminals GN 1(72)
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Circuit/Device SD 1(60) To6 Includes:
Implementation

Breadboarding SD 1(61)

Circuit Layout SD 1(62)

Computer Aids SD 1(63)

Device Geometry SD 1(67)

MasX Design SD 1(66)

Modification SD 1(69)
S~Testi ng SD 1(70)

Circuit,/Dev~ce SD 1(00) 5( Includes:
Theory

Chemical Phenomena SD I(Ol)

Mathematical Modeling SD 1(52)

Metallurgical Phenomena SD 1(53)

Physical Parameters SD 1(07)

Physical Phenomena SD 1(23)

Circuit Funct is BK 1(49) - Includes:

A/D Converter BK 1(50)

Adders BK 1(51)

AND Gate (AND/OR Gate*) RK 1(52)

Astable Multivibrators BK 1(53)

Audio Amplifier RD 1(44)

Bistable Multivibrator BK 1(54)

Counters BK 1(55)

D/A Converter BK 1(56)

Differentidl Amplifier RD 1(45)

Gate Expanders BK 1(57)

IF Amplifier BK 1(58)

* Magnetic Film Storage Elements
BK 1(59)
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Circuit Metalliza- Includes (cont'd)
tion Materials
(contsd) Silver BK 11(06)

Ci.cult Metallization Material
NOC BK 11(07)

Circuit Metalliza- BK 11(07) o.. P.O. Circuit Metallization Materials
tion Materials NOC BK 11(00)

Considered under Functional Elements*

P.O. Device Element Materials
BK 11(26)

Circuit Parameters GY 1(86% , Includes:

Bandwidth GY 1(87)

Common Mode Rejection Ratio
GlY 1 (88)

Gain GY 1(89)

Noise Figure GY 1(90)

Noise Margin GY 1(91)

Power Dissipation GY 1(92)

Classified BL 1(13) Considered under Report Security
Classification*

Includes:

Confidential BL 1(14)

Secret BL 1(15)

Limited BL 1(17) and/or
Proprietary Information BL 1(18)

CML (ECL*. MECL*. RD 1(14) P.O. Digital Logic RD 1(13)
ECCSL*)

Considered under Operational Type*

Cold Welding W 1(51) P.O. Lead Attachment Processes and
Equipment W 1(50)

P.O. Fabrlcation Techniques and
Equ,_pment W 1(00)

Collector ON 1(59) ~ 3 Considered under Circuit Component

Reg ions*

Considered under MEL Device Element
Descriptor*
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"I

Circuit Functions Includes (cont'd)
(cont d)

Molecular Electronic Function
BK 1(60)

Monostable Multivibrators BY 1(61)

NAND Gate (NAND/NOR Gate*) BK 1(62)

NOR Gate (NOR/NAND Gate*) BK 1(63)

Operatlonal Amplifier W•K 1(64)

OR Gate (OR/AND Gate*) BK 1(65)

Power Amplifier BK 1(66)

RP Amplifier BK 1(67)

Servo Amplifier BK 1(68)

"I.uoerconducting Storage Elements
Bk 1(69)

Video Amplifier RD 1(50)

Voltage Regulator OK 1(70)

Special NOC RD 1(51'

Circuit Layout SD 1"(62) a) •. P.O. Circuit/Device ilrplementation
SDI 1(60)

b) • P.O. Poc-r Design P 1(55)

P.O. C3uses of Failure P 1(49)

P.O. Failure Analysis Studies P 1(00)

Circuit Metalliza- BK 11(00) Considered under Functional Elements*
tion Materials

P.O. Device Element Materials
BK 11(26)

includes:

Aluminum BYK 11(01)

Chromium BM 11(02)

Copper BI, 11(03)

Gold BK 11(04)

Nickel BK 11(05)
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Combinat,on Y 1(95) F.iO Considered under Accelerated Life Test

Z)oma i n*

P.O. Accelerated Life Test Y 1(87)

P.O. Part Level Data Y 7(00)

CombinatLon Y 1(81) J./ Considered under Step Stress Test

Doma i n*

P.O. Step Stress Test Y 1(73)

P.O. Part Level Data Y 1(00)

Combination and OR 1(56) •II Considered under Equipment Class*

Considered under Applications

-ombwnation with
Enviruzrrent Stress Y 1(55) .lo Considered under Intermittent Stress

Doma i n

P.O. Intermittent Life Test Y 1(50)

P.O. Part Level Data Y 1(03)

Cozjnercia l/I nous- See Industrial/Conamerc al
trial

Conmmon Mode Re- GY 1(88) V3 P.O. Circuit Pa'ameters GY 1(86)
ject-:on Ratio

Communications OR 1(57) F,/r Considered tinder Equipment Classt

Considered under Apdlicatlons

Comparison with OR 1(81) /c P.u. Application Design Technique:. and
Discrete Considerations OR 1(79)

Considered under Applications

Compatoble Mono- See Composite IC NOC
I Ithic*

Complementary GN 1(11) 9'.3 P.O. Transistors GN 1(09)
Transistor

P.O. Circult Cconponent GN 1(00)

.Cosicered under MEL Device Element
_)e.crx pt or*

C(on)osite IC, NOC RD 1(00) 7./ i.-.dered under Microelectronic
('ýompatible Mono- , g e.rry'
lithic*. Mono-
br~a*. Active
Sobs, rate !C*)



Composite IC, RD 1(011) Considered under Microelectronic
Di f fused Category*

Composite IC, Epit- RD 1(02) Considered under Microelectronic
axial Category*

Compounds III-VI BK 11(98) Considered under Materials NOC*
(Al203 Ga203

20 3 1 2 231 Considered under Functional Elements*

ini2 i)

P.O. Davice Element Materials
BK 11(26)

ICompounds 1I-VI Bk 11(32) •3 P.O. Materials NOC ;3K It (13)
(BeO. MgO, ZnO,
IBaO, !igS. BaS, Considered under Functional Element*
ZnS. Ce3, CdSe,
ZnSc. ;a3e. HgSe, P.O. Device Element Materidls• iCdqe, ZnTe. B.-!', BK 11(26)

Compounds 111-V BI II(j3) ', P.O. Materials 140C BK 11(13)
(BN. BP. AlAs,II ,Sb, GaN. G,3P, Considered under Functional Elements.II Ga.,s. ;a.Sb. rinP.

I, IrnS) P.O. Device Element Mdterials
Bk 11,(26)

Compo,;. *., V-VI ill 11(34) ý(3 P.O. Materials NOC BK 11(13)
: iIII"(SiU. 1,;x , 0 21I

Zr02. 2no2 Considered under Punctional Elements*

PbO, PbS. PbSe. P.O. Device Element Materiais
P tire) Bk 11(26)

Copound., IV-IV BY, II(3) .. P.O. Materials NOC BK 11(13)
(. JIcon Carbide)

Considered under Functional Elements*

P.O. Oevice Element Materials
1i 3k 11(26)

C'.,,pound Formation SD I(02) a) , P.O. Failure Phenomend SD 1(78)

P.O. Failure Analysis Studxes P 1(00)

b) ~{ P.O. Chemical Phenomena SO I(01)

P.O. Circuit 'Device Theory SD 1(00)

",rpnlat ion (Digi- OR 1(58) •.ii Considered under Eqtupment Class*
*i1 Processors)

Considered urJer Applications
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Computer Aids SD 1(63) Y-0, P.O. Circuit/Device Implementation

SD 1(60)

Includes:

I.,yout SD 1(64)

LSI Interconnection Design
SD 1(65)

Mask Design SD 1(66)

Computer Analysis SD 1(72) P.O. Functional/Circuit Deasign and
Optimization SD 1(71)

Confidential BL 1(14) '. P.O. Classified BL 1(13)

Considered under Report Security
Classification*

Constant Accelera-. GY 1(26) it P.O. Environmental Condition GY 1(24)

tion(Cenrifue')P.O. Part Level Data Y (00)

Consumer RD 1(59) r,[ Considered under Qualification Class*

Contact Area GN 1(60) f.3 Considered under Circuit Component
Regions*

Considered under MEL Device Element
Descriptor*

Contact Potential SD 1(12) •.& P.O. Physical Parameters SD 1(07)

P.O. Circuit/Device Theory SD 1(00)

Contamination P 1(72) P.O. Physical Defects P 1(70)

P.O. Failure Analysis Studies P 1(00)

Control OR 1(59) g'j/ Considered under Equipment Class*

Considered under Applications

Conventional Micro- P 1(03) Po' '.O. Failure Analysis Techniques
scopic Eyamination P I(01)

P.O. Failure Analysis Studies P 1(00)

Converter P 1(03) See A/0. or D/A converter
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Copper BX I 1(66) •3 P.O. Package Terminal Material
BK 11(64)

Considered under Non-Functional.
Element*

P.O. Devicc Element Materials

B IX(26)

P.O. Copper (All) GY 1(82)

Copper BK 11(03) 3 P.O. Circuit Meta±lization Materials
BK 11(00)

Considered under Non-Functional
Elements*

P.O. Device Element Materials
SK 11(26)

P.O. Copper (All) GY 1(82)

Copper (All) GY 1(82) '3 Unqualified terms

Corrective Measures OR 1(89) P.O. Failure Analysis Studies P 1(00)

Includes:

Final inspection OR 1(90)

Inprocess InspectLion Procedures
OR i(91)

Materials Control OR 1(92)

Post-Production Screens OR 1(93)

Proce lontzol OR 1(94)

Process Equipment Improvement

OR 1(95)

Process Improvement OR 1(96)

Procurement SpecLfication OR 1(97)

Quality Assurance Measures OR 1(98)

Redesican OR 1(99)

Ccinters BK 1(55) P.O. Circuit Functions BK 1(49)

Countersigned by BL T(45) Considered under Data Validatlon*
Responsible 

Re-

port Source
Officia!
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Cracked Die P 1(73) P.O. Physical Defects P 1(70)

P.O. Failure Analysis Studies P 1(00)

Cracked Package P 1(74) P.O. Physical Defects P 1(70)
P.O. Failure Analysis Studies P 1(00)

Crossover GN 1(61) .. Considered under Circuit Component
Regions*

Considered under MEL Device Element
Descriptor*

Cryotron GN 1(50) ,. P.O. Special Active Devices NOC
GN 1(48)

P.O. Circuit Component GN V(00)

Considered under MEL Device Element
Descriptor*

Crystal Defects P I(75) P.O. Physical Defects P 1(70)

P.O. Failure Analysis Studies P 1(00)

Crystal Degrada- SD 1(81) P.O. Failure Phenomena SD 1(78)
tion by Radiation

P.O. Failure Analysis Studies P 1(00)

Crystal Growth W 1(02) a) :,7 P.O. Material Preparation W I(01)

P.O. Fabrication Techniques and
Equipment W 1(00)

b) P.O. Metallurgical Phenomena SD 1(53)

P.O. Circuit/Device Theory SD 1(00)

CTL RD 1(15) P.O. Digital Logic RD 1(13)

Considered under Operational Type*

Current (All) GY 1(83) r,3 Unqualified terms

Current Y 1(89) Considered under Accelerated Life Test
Domai n*

P.O. Accelerated Life Test Y 1(87)

P.O. Part Level Data Y I(03)

P.O. Current (All) GY 1(83)
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CLrrent Y 1(51) , /C Considered under Intermittent Stress
Dorna i n*

{I P.O. Intermittent Life Test Y 1(50)

P.O. Part Level Data Y 1(00)

0 .O. Current (All) GY 1(83)

Current Y 1(75) c.,c Considered under Step Stress Test
Doma i n*

P.O. Step Stress Test Y 1(73)

P.O. Part Level Data Y 1(00)

P.O. Current (All) GY 1(83)

Current Transfer GY 1(95) .5>. P.O. Device Parameters GY 1(93)
Ratio (0eta)

D/A Converter B. 1(56) P.O. Circuit Functions BK 1(49)

Data Collection and OR 1(2j) F. P.O. Reliability Technology OR 1(00)
Reduction

I nc 1 udes:

Automated Systems (JR 1(24)

Data Merging OR 1(25)

Manual Systems OR 1(26)

Data Merging OR 1(25) P.O. Data CollectLion and Reduction
uR 1(23)

P.O. Reliabilit;' Technology OR 1(00)

Dati Systems Spec- W i(75) 5,• Specifications
if it-at ions

Data Valloationk 51/ See:

Certifieo BI. 1(42)

N5L Certifzed BL 1(41)

Activity Monitored by Source-
Sponsor Representative BL 1(43)

Activity Witnessed and Report
Counter:signed by Source-Sponsor
Agent BL 1(44)

Countersigned by Responsible
Report-Source Official BL 1(45)
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Data Validation See (cont'd)
(cont'd)

Facility Approved by Source-Sponsor
Representative BL 1(46)

Procedure Approved by Source-Sponsor
BL 1(47)

Test Equipment/Procedures Approved
by Non-Resident Source-Sponsor
Representative BL 1(48)

Test Equipment/Procedures Approved
by Resident Source-Sponsor Agent
BL 1(49)

DCTL RD 1(16) 1 P.O. Digital Logic RD 1(13)

Considered under Operational Type*

Decomposition SD 1(03) P.O. Chemical Phenomena SD I(01)

P.O. Circuit/Device Theory SD 1(00)

Defective Bond P 1(76) 5.4 P.O. Physical Defects P 1(70)

P.O. Failure Analysis Studies P 1(00)

Defects See Physical Defects

Depletion SD 1(29) :.r6 P.O. Physical Phenomena SD 1(23)

P.O. Circuit/Device Theory SD 1(00)

Deposition W 1(22) ." 7 P.O. Fabrication Techniques and
Equipment W 1(00)

Includes:

Thick Film W 1(23)

Thin Film W 1(26)

Deposition Rate W 1(57) P.O. Process Control Technique
Monitoring W 1(55)

P.O. Fabrication Techniques and
Equipment W 1(00)

Design Considera- SD 1j73) P.O. Functional/Circuit Design and
tions Optimization SD 1(71)

Design ot Experi- OR 1(18) P.O. Statistical Tools OR 1(15)
rnents

P.O. Reliability Technology OR 1(00)
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oeveloping W 1(15) P.O. Photolithography W 1(14)

P.O. FaLrication Techniques and
Equipment W 1(00)

Developmental BK 1(96) a) .// Considered under Application Status*

.1Considered under Applications

-i Considered under Item Status*

c) $, p Considered under Test Type*

6 P.O. Part Level Data Y 1(00)

Device Element BK 1[(26) 1I. Includes:
Material

Functional Elements*

Non-Functional Elements*

Device Geometry SD 1(67) a) •, P.O. Poor Design P 1(55)

P.O. Causes of Failure P 1(49)

P.O. Failure Analysis Studies P 1(00)

b) . P.O. Circuit/Device Implementation
SD 1(60)

Device Manufacturer BL 1(36) 9 Considered under Sponsoring Organiza-
t I Oil*

ýevice Manufacturer 13L 1(25) ,/ Considered under Report Source*

See Manufacturer for listing and
codes

Device Mishandling P 1(52) P.O. MisappicatLion P 1(51)

P.O. Causes of Failures P 1(49)

P.O. Failure Analysis Studies P 1(00)

Device Parameters GY 1(93) Includes:

Capacitance GY 1(94)

CLrrent Transfer Ratio (Beta)
GY 1(95)

inductance (GY It9b)

Resistuvity GY 1(97)

Transconductance Y I(98)
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Device User BL 1(37) y Considered under Sponsoring Organiza-
tion*

lDevice User BL 1(26) Considered under Report Source*

Includes:

A.C. Electronics (01) SD 1(58)
SD 1(91)

Autonetics (02) SD 1(58)
SD 1(92)

Avco (03) SD 1(58)
SD 1(93)

Bendix (04) SD 1(58)
SD 1(94)

Boeing (05) SD 1(58)
SD 1(95)

Burroughs (06) SD 1(58)
SD 1(96)

General Electric (07) SD 1(58)
SD 7(97)

Honeywell (08) SD 1(58)
f "SD 1(98)

Martin-Marietta (09) SD 1(58)
SD 1(99)

Motorola (10) SD 1(59)
SD 1(05)

Norden (11) SD 1(59)
SD 1(91)

Sanders (12) SD 1(59)
SD 1(92)

Sperzy Gyroscope (13) SD 1(59)
SD r(93)

Sylvania (14) SD 1(59)
SD 1(94)

Teledyne (15) SD 1(59)
SD 1(95)
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DIAC (Bilateral GN 1(02) ( P.O. PNPN Devices GN 1(01)
Diode Switch*)

P.O. Circuit Component GN 1(00)

Considered under MEL Device Element
1Dasc ri ptors*

Dicing* See Breaking

Die Bonding W 1(32) •.• P.O. Assembly W 1(30)

P.O. Fabrication Techniques and
Equipment W 1(00)

Includes:

Eutectic Braze W 1(33)

Glass Frit BY 11(59)

Solder GN 1(96)

Die Bonding N-30. W 1(36)

Die Bonding NOC W 1(36) P.O. Die Bonding W 1(32)

P.O. Assembly W 1(30)

P.O. Fabrication Techniques and
Equipment W 1(00)

Die Bond Material BD 11(58) ', Considered under Non-Functional
El ements*

P.O. Device Element Materials
BK 11(26)

Includes:

GlasE Frit BK 1I(59)

Gold Germanium Eutectic BK 11(60)

Gold Silicon Eutectic BK 11(61)

.-:,older GN 1(96)

Die Bond Material NOC BK !1(63)

Die Bond Materldl hi' 11(63) •.. P.O. Die Bond Material BK 11(58)

Considered under Non-Functional Ele-
ments*

P.O. Device Element Miterial BK 11(26)
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Dielectric, Air RD 1(35) ./ P.O. Isolation Method RD 1(34)
(Beam Lead*)

Dielectric, Ceramic RD 1(36) 17/ P.O. Isolation Method RD 1(34)

Dielectric, Glass RD 1(37) /! P.O. Isolation Method RD 1(34)

Dielectric, Nitride RD 1(38) 1/ P.O. Isolation Method RD V(34)

Dielectric, Oxide RD 1(39) Y/ P.O. Isolation Method RD 1(34)

Dielectric, NOC RD 1(40) 7./ P.O. Isolation Method RD 1(34)

Dielectric and In- BK 11(08) 3 Considered under Functional Elements*
sulating Mater-
ials P.O. Device Element Materials

BK 11(26)

Includes:

Air BK !1(09)

Alunina BK 11(47)

Hafnium Dioxide BK I1(ll)

Silicon Carbide BK 11(12)

Silicon Nitride BK 11(55)

Silicon Oxide (SiO or SiO 2)
BK 11(56)

Tantalum Oxide BK 11(15)

Titanium Dioxide BK 11(16)

Dielectrics and Insulating Material
NOC BK 11(17)

Dielectric and In- BK 11(17) Y P.O. Dielectric and Insulating
sulating Mater- Materials BK 11(08)
ials NOC

Considered under Functional Element*

P.O. Device Element Materials
BK 11(26)
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Die Size •. ½ Considered under MEL Device Element

Descriptor*

Include5:

* GN 1(73) .30 mils/side (<900 sq. mils)

GN 1(74) 3'V-42 ,nils/side (903-1800
,q. miils)

GN 1(75) 43-60 mils/side (1803-3600
sq. mils)

GN . (76) 61-85 mils/side (3600-7200
sq. mils)

GN 1(77) 86-120 mils/side (7200-14,400
sq. milis)

GN 1(78) '121-170 mils/side (14,400-
28,800 sq. mils)

G;' 1(79) 171-240 mils/side (28,800-
57.680 sq. mils)

GN !(80) p240 muls/side (57,680 sq.
mils)

Differentai RD 1(24) "•/ P.O. Linear Device RV' 1(23)

C'mnsidered under Operationdl Type*

Difterential Amp- RD !(4-,) Con.•idered under Circuit Complexity*
l1fier

%,.5 P.O. Circuit Functions BK 1(49)

I)Difused Compos- jee Co.nposite IC. Diffused
ite IC

1l) 1fused J;r1no ion (3j ,(25) a) " Considered under Circuit Component
Regions"

C,;nsidered unoer MIEL Device Element
-e.=-r iptor*

b) ,'.. P.O. Capacitor GN 1(24)

P.O. Circuit Component GN 1(00)

Considered under MEL, Device Elerent
Desc ri ptoor*

Uirfusei Monolithic See Composite, Monolithic
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Diffused Resistor GN 1(43) P.O. Resistor GN 1(42)

P.O. Circuit Camponent GN 1(00)

Considered under MEL Device Element
Descriptor*

Diffusion W I(Il) P.O. Junction Formation W 1(09)

P.O. Fabrication Techniques and
Equipment W 1(00)

Diffusion Coef- SD 1(13) •.6 P.O. Physical Parameters SD 1(07)
fIcient,

P.O. CLrcuit/Device Theory SD 1(00)

Diffusion Defects P 1(77) !. P.O. Physicel Defects P 1(70)

P.O. Failure Analysis Studies P 1(00)

Diffusion Lenyzn SD 1(14) , P.O. Physical Parameters SD 1(07)

P.O. Circuit/Device Theory SD l(00)

Digital RD I(11) . Considered under Functional Category*

Digital Lcg-.c RD 1(13) 94 Considered under Operational Type*

includes:

CML (ECL*, MECL*. ECCSL*)
RD 1(14)

CTL RD 1(15)

! I )--TL RD 1 (16)
MTL RD 1(17)

I Z MOSTI, RD i (18)
RCTL RD T(19)

RTL RD 1(20)

TTL (T2 L*) RD 1(21)

Digital Logic NOC RD 1(22)

Dig;.ta1 Lqoc RD 1(22) P.O. Digital Logic RD 1(13)
NOC

Considered under Operational Type*
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F2
Diode GN 1 (30) P.O. Circuit Component GN 1(00)

El

Consldered under MEL Device Element
Descri ptor*

1 I,!n~ludes:

Avalanche Diode GN 1031)

General Purpose Diode - Junction

GN 1(32)

Gunn Effect Diode GN 1(33)

"Micro-Diode, Discrete GN 1(34)

Schottkey Barrier Diode GN 1(35)

Tunnel Diode GN 1(36)

Voltage Regulator BK 1(70)

Disappearance of SD 1(82) P.O. Failure Phenomena SD 1(78)
Metal lization

P.O. Failure Analysis Studies P 1(00)

Discrete Ca.acitor GN 1(26) ' 3 P.O. Capacitor GN 1124)

P.",. Circuit Cormponent GN 1103)

Considered under MEL Device Element
"Descr i ptor*

Discrete Microcom- GN !1(52) , ' P.O. Circuit Component GN 1100)
ponent

Considered under MEL Device Element
Descr i ptor*

Discrete Resistor GN !1(44) P.O. Resistor GN 1(42)

P.O. Circuit Component GN 1(00)

Considered under MEL Device Ele.nenr
Djescri ptor*

Dissection and P 1(04) P.O. Failure Analysis Techniques
Sect ioning P i(01)

P.O. Failure Analysis Studies P 1(0))
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Distributed Passive GN [(37) P.O. Circuit Component GN 1(00)Devices
Considered under MEL Device Element
Descrlptor*

Includes:

Strip Line Filters GN 1(38)

Term.inators GN 1(39)

Document Format* See:

Audio-Video Tape Recording BL 1(70)

Hard Copy Document BL 1(71)

Machine Printout BL i(72)

Machine Sensible Format BL I(73)

Microfiche BL 1(74)

Microfilm BL 1(75)

Slide BL 1(76)

WOD BL 1(22) P.O. Military and Space BL 1(19)

Considered under Report Source*

DOD BI. 1(33) P.O. Military and Space BL 1(30)

Considered under Sponsoring Organiza-
tion*

Dopant Materials BK 11(18) Considered under Functional Elements*

P.O. Device Element Materials
BK I 1(26)

includes:

Aluminum BK 11(19)

Antimony BK !1(20)

Arsenic Biý 11(21)

Boron BK 11(22)

Gallium BK 1(10)

Cold BK 11(23)

Phosphorous BK 11(24)

Dopant Materials NOC BK 11(25)
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Dopant Materials BK 11(25) :3 P.O. Dopant Materials BK 11(18)
NOC

Considered under Functional Elements*

0. Device Element Materials
11(26)

Drain GN 1(63) •,, Considered under Circuit Component
Regions*

Considered under MEL Device Element

Descriptors*
Drawings BL 1(52) •,2/ Considered under Report Type*

IDT!, RD 1(17) P.O. Digital Logic RD 1(13)

Considered under Operational Type*
Dual Inline, 10 BK 1i(92) •'.• P.O. Package Type BK 1I(81)Ilead

Dual Inline. 14 BK 11(93) •. P.O. Package Type BK II(81)
iP

Dual Inline. Herm- RD 1(53) s., Considered under Package Configura-
etically Sealed tion*

Dual Inline, RD 1(54) Considered under Package Configura-
Plastic (DIP*) tion*

Dual Inline, NOC BK I1(94) . P.O. Package Type BK 11(81)

ECCSL* See CML

"ECL* See CML.

Economic Factors OR 1(82) r.-' P.O. Application Design Techniques and

Considerations OR 1(79)

Considered under Applications

Economics* •"/7 Other NOC

Electrical Char- P 1(05) 1.4 P.O. Failure Analysis Techniquesacterization P I(01)

P.O. Failure Analysis Studies
P I(00)

P.O. Testing SD 1(70)

P.O. Circuit/Device Implementation
SD 1(60)
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Electrical Con- SD 1(30) P.O. Physical Phenomena SD 12')
duction

P.O. Circuit/Device Theory SD T(O0)

Electrical Noise SD 1(31) 8e P.O. Physical Phenomena SD i(231
Generation

P.O. Circuit/Device Theory SD 1(00)

Electrical Properties* $ . See:

Gain (Typical)

Maximum Fan-Out

Maximum Frequency of Operation

Maximumn Output PagerI Maximum Power Dissipation

Output Impedance (Typical)4

Propagation Delay (Max.)

Electrodes GN 1(64) X3 Considered under Circuit Component
Regions*

Considered under MEL Device Element
Descriptors*

Electroluminesence/ See Radiation Fmission/Electrolumines-
Radiation Emission ence

Electrolytic SD 1(83) j(c P.O. Failure Phenomena SD 1(708)
Corrosion P.O. Failure Analysis Studies P 1(00)

Electromagnetic GY 1(27) 11.16 P.O. Environxental Condition GY 1(24)
and Particle
Radiation P.O. Part Level Data Y 1(00)

Electron Micro- P 1(06) • P.O. Failure Analysis Techniques
probe P 1(01)

P.O. Failure Analysis Studies P 1(00)

Electron Micro- P 1(07) 1 P.O. Failure Analysis Techniques
scopic Examina- P 1(01)
tion

P.O. Failure Analysis Studies P 1(00)

Electron Spin SD 1(32) • P.O. Physical Phenomena SD 1(23)

P.O. Circuit/Device Theory SD 1(00)

104



!

Emitter GN 1(65) 3 Considered under Circuit Component
Regions*

Considered under MEL Device Element

Descriptors*
Emitter, Multiple See Multiple Emitter

Encapsulated Plas- See Plastic Encapsulated
tic

Encapsulation/ W 1(39) $7 P.O. Fabrication Techniques and
Package Sealing Equipment W 1(00)

Includes;

Glass-to-Glass Seal BK 1(91)

Glass-to-Metal Seal BK 1(92)

Molded BK 1(93)

Seam Weld BK 1(94)
Energy Gap SD 1(15) 5-. P.O. Physical Parameters SD 1(07)

P.O. Circuit/Device Theory SD 1(00)
Energy Level SD 1(16) 7.0 P.O. Physical Parameters SD 1(07)

P.O. Circuit/Device Theory SD 1(00)
Enhancement SD 1(33) *O" P.O. Physical Phenomena SD 1(23)

P.O. Circuit/Device Theory SD 1(00)
Environmental OR 1(83) 31' P.O. Application Design Techniques and

Considerations OR 1(79)

Considered under Applications
Environmental Cap- V,3 See:
-ab l: ties*

Maximum Operating Temperature

Minimum Operating Temperature

Maximum Storage Temperature

Minimum Storage Temperature

Reliability Rating
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Environmental Con- GY 1(24) j',,O P.O. Part Level Data Y 1(00)
dition

Includes:

Acoustic Noise GY 1(25)

Constant Acceleration (Centri-
fuge*) GY 1(26)

Electromagnetic & Particle
Radiation GY 1(27)

Humidity GY 1(28)

Immersion GY 1(29)

Law Barometric Pressure GY 1(30)

Mechanical Shock GY 1(31)

Moisture Resistance GY 1(32)

RF Interference GY 1(33)

Salt Atmosphere/Spray P 1(42)

Soldering Heat GY 1(36)

Tesnwerature Cycling GY 1(37)

Terminal Strength (Lead Pull)
GY 1(38)

Thermal Shock P 1(46)

Vibration, Fatigue GY 1(40)

Vibration, Random GY 1(41)

Vibration, Variable Frequency
GT 1(42)

Epitaxial Com- See Composite IC, Epitaxial
paoste IC

Epitaxial Junc- GN !(66) X.3 Considered under Ctrcuit Component
t ion Region*

Considered under MEL Device Element

Descriptors*

Epitaxial Layer GN 1(67) Y,3 Considered under Circuit Component
Region*

Considered under MEL Device Element
Descriptors*
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Epitaxial. Mono- See Monolithic, Epitaxiallithic

Epitaxy W 1(12) F P.O. Junction Formation W 1(09)

P.O. Fabrication Techniques and
Equipment W I(00)

Epitaxy Defects P 1(78) P.O. Physical Defects P 1(70)

P.O, Failure Analysis Studies P 1(00)

Equipment BL 1(62) P.O. Survey and Review BL 1(59)

Considered under Report Type*

Equipment Applica- OR 1(84) P.O. Application Design Techniques and
tion Considerations OR 1(79)

Considered under Applications

EquipTient Class* Considered under Applications

•_ _ See:

Com,•unications OR 1(57)

Computation (Digital Processors)
OR 1(58)

Control OR 1(59)

Instrumentation and Display
OR 1(60)

Navigation OR 1(61)

Power (Power Supplies) OR 1(62)

Radar OR !(63)

Signal Processing (Buffers, Con-
verters, Amplifiers) OR 1(64)

Unspecified OR 1(65)

Combination and NOC OR 1(56)

IEquipment System W 1(76) Considered under Specifications
Level Specifica-
tions
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Erroneous Lead P 1(53) P.O. Misapplication P 1(51)
Positioning

P.O. Causes of Failures P 1(49)

P.O. Failure Analysis Studies P 1(00)

Etching W 1(20) a 9* F.O. Chemical Phenomena SD I(01)

P.O. Circuit/Device Theory SD 1(00)

b P.O. Fabrication Techniques and
Equipment W 1(00)

Eutectic Braze W 1(33) P.O. Die Bonding W 1(32)

P.O. Assembly W 1(30)

P.O. Fabrication Techniques and
Equipment W 1(00)

Excessive Lead P 1(62) 4 P.O. Workmanship Defects P 1(61)
Length

P.O. Causes of Failures P 1(49)

P.O. Failure Analysis Studies P 1(00)

Experimental BK 1(97) . Considered under Item St.atus*

Experimental See Developmental Test Type

Exponential Distri- OR 1(19) P.O. Statistical Tools OR 1(15)
bution

P.O. Reliability Technology OR 1(00)

Exposure W 1(16) 7 P.O. Photolithography W 1(14)

P.O. Fabrication Techniques and
Equipment W 1(00)

F-I1l GY 1(53) X3 Considered under Major Systems*

Fabrication Tech- W t(00) I' includes:
nique and Equip-
ment Assembly W 1(30)

Dapositi.sn W 1(22)

Encapsulation/Package Sealing
W 1(39)

Etching W 1(20)

SJunction Formation W 1(09)
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Fabrication Tech- Includes: (cont'd)
nique and Equip-
ment (cont d) Lead Attachment Processes and

Equipment W I(5C)

Material Preparation W I(Ol)

Oxidation W 1(13)

Photolithography W 1(14)

Process Control Techniques W 1(55)

Process Effectiveness W 1(53)

Surface Passivation W 1(21)

Wafer Preparation W 1(04)

MOS Processes NOC W 1(61)

. es OR 1(27) 7 P.O. Reliability Technology OR 1(00)

Includes:

Inspection OR 1(28)

Performance Measurement OR 1(29)

Reliability and Environmental Test
OR 1(30)

Facility Approved BL 1(46) (4 L Considered -under Data Validation*
by Source-Spon-
sor Representa-
tive

Factory Checkout OR 1(67) Considered under Application Status*

Considered under Applications

Failure Analysis SD 1(85) P.O. Failure Analysis Studies P 1(00)
Facilities

Failure Analysis GY 1(46) • P.O. Test Results GY 1(43)
Results

P.O. Part Level Data Y 1(00)

Failure Analysis P 1(00) Includes:
Studies

Causes of Failure P T(49)

Corrective Measures OR 1(89)

Failure Analysis Facilities
SD 1 (85)
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Failurte Analysis Includes (cont'd)
bt.Ud~es teOnt 'd)

Failure Analysis Techniques
P 1(01)

Fiilure Environment P I(18)

Failure Mode P 1(27)

Failure Phenomena SD 1078)

F.ailure Stress iDoman P 1(W')

Physicail jefects P 1(70)

Failure Anilysis P 1(01) Yf P.O. Failure Analybis Studies
Techniques P I(00)

Includes:

Chemical Analysis P 1(02)

Conventional Micros;copic Examina-
tion P I(OA)

Dissection and Sectioning P 1(04)

Electrical Characterization

P 1(05)

Electron Microprobe P 1(06)

Electron Microscopic ExaminationP 1(07)

Holographic Examination (use of

Holograms) P 1(08)

IR Thermal Mapping P 1(09)

Non-Destructive Evaluation P I(10)

Photochromic Paints P I(11)

Photoresponse Mapping P 1(12)

Spectrographic Analysis P 1(13)

Sub-Optical Electromagnetic Ener-
gization (Non-IR) P 1(14)

Ultrasonic Inspection P 1(15)

Visual Inspection P 1(16)

X-Ray Evaluation P 1(17)

I
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Failure Environ- P 1(18) •,* P.O. Failure Analysis Studies P 1(00)
ent ~Includes:

Application Tests, :nolsnt P 1(19)

Application Tezts. Onsite P 1(20)

Assembly/Installation P 1(21)

Field Use P 1(22)

Laboratory Environmental Test
P 1(23)

Laboratory Life Test P 1(24)

Post Production Screen/Burn-In
P 1(25)

Product Inspection P 1(26)

Failure Modes OR 1(74) F// P.O. Reliability Data OR 1(72)

Considered under Applications

Failure Mode P 1(27) P.O. Failure Analysis Studies P 1(00)

Includes:

Functional Degradation P V(28)

Inspection Specifiction ,eviation

P 1(29)

Open Circuit P I(30)

Package Failure P :(3)

Short Circuit P 1(32)

Failure Phenomena SD 1(78) P.O. Failure Analysis Studies P "(00)

Includes:

Carrier Generation througli Radia-
tion S!) I(9)

Compound Formation So 1(02)

Crystal Dearaoation by Radiation
SD 1(81)

Disappearance of Metalliz-3tion
SD) 1 (82)

i
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Failure Phenomerna Includes (cont'd)
(cont d)

Electrolytic Corrosion SD IM83)

Inversion and Channeling SD 1(09)

Ion Migration SD 1(40)

Lead FatigLe SD 1(86)

Metallurgical Diffusion SD) 1(87)

Plague Formation SO 1(88)

PNPN Latch-up SD 1(89)

Secondary Breakdown SD 1(90)

Failure Rate See Reliability Rating (Max./kin/
Failure Rate)

Failure Rate OR 1(05) V 0/ P.O. Reliability Data OR 1(72)
Statistics

Considered under Applications

Failure Stress P 1(33) P.O. Failure Analysis Studies P 1(00)

Domain Inl;ds

Acceleration, Constant P 1(34)f Liquid Immersion P 1(35)

Mechanical Shock P 1(36)

Moisture or Humidity P 1(37)

Noise, Accoustical P 1(38)

f. Pressure - Gas P 1(39)

Radiation, Electromagnetic P V(40)

Radiation Exposure (parti.cle)
P 141)

"Salt Atmosphere/Spray P 1(42)

Sand and Dust P 1(43)

Temperature -C-42.5aC P 1(45)

Temperature -tI02.5',C P V(44)

Thermal Shock P 1(46)
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Failure Stress Includes (cont'd)
Domain (cont'd

Vacuum P 1(47)

Vibration P 1(48)

Fairchild Semicon- RD 1(83) a) ý.4 Considered under Manufacturer
ductor RD 1(68) b) A

b) •'9 P.O. Device Manufacturer BL 1(25)

Considered under Report Source*

Fatigue SD 1(54) P.O. Metallurgical Phenomena SD 1(53)

P.O. Circuit/Device Theory SD I(00)

Faults and Dis- SD 1(34) .)S' P.O. Physical Phenomena SD 1(231
locations

P.O. Circuit/Device Theory SD 1(00)

Fermi Level SD 1(17) T.h P.O. Physical Parameters SD 1(0':

P.O. Circuit/Device Theory SD I(00)

* i Ferrites BK !1(36) P.O. Materials NOC BK 11(13)

Considered under Functional Elements*

P.O. Device Element Materials
BK 11(26)

Ferroelectricity SD 1(35) P.O. Physical Pnenotrrena S:) 1(23)

P.O. Circw7.t/.)evice Theory SD 1(00)

Ferroelectrlcs BK 11(37) P.O. Materials NOC BK IT(13)

Considered under Functiona.1 Elements*

P.O. Device Element Materials
BK 1I(26)

FET (Field Effect GN 1(12) P.O. Transistors GN 1(09)
Transistor*)

P.O. Circuit Components GN 1(00)

Considered under MEL Device Element
Descriptors*

Includes:

IGFET (insulated Gate Field
Transistor*) GN 1(13)

JFZP (Junction Field Effect
Transistor*) GN 1(16)
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Field Effect SD 1(36) 5 P.O. Physical Phenomnena SD 1(23)

P.O. Circuit/Device Theory SD 1(00)

Field Effect See FET
Transistor*

Field Operations OR 1(68) Considered under Application Status*

Considered under Applications

Field Testing OR 1(69) Con-nidered under Application Status*
(e.g. Category
.II & III Considered under Applications

Field Use P 1(22) . P.O- Failure Envirorument P 1(18)

P.O. Failure Analysis Studies P 1(00)

File Entry Date Incluies:

BL 10(83; 1968

BL 1(84) 1969

BL V(85)

BL 1(86)
i• !-•BL 1(87)

BL I(a8) Jan.

B EL 1(89) Feb.

BL 1(90) Mar.

EL 1(91) Apr.

BL 1(92) Mty

BL 1(93) June

EL 1(94) Julyj

BL 1(95) Aug.

BL 1(96) Sept.

BL 1(97) Oct.

BL 1(98) Nuv.
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Film ON 1(27) a) '?P.O. Capacitor ON 1(24)

P.o. Circuit Component ON 1(00)

Considered under MEL Device Element
Descriptors*

b) P.O. Inductor ON 1(40)

P.O. Circuit Component iN 1(00)

Considered under MEL Device Element
Descriptors*

c) 1- P.O. Resistor GN 1(42)!i"I
P.O. Circuit Component ON 1T00)

Considered under MEL Device Element
Descriptors*

P.O. either Thin Film W 1(26) or Thick Film

SP.O. Deposition W I122)

P.O. Fabrication TCechniques and Equipmenti i •w i(0o)

Film Thickness P 1(79) P.O. Physical Defects P 1(70)

Si • Defect
P.O. Failure Analysis Studies P 1(00)

Firnal Inspection OR 1(90) P.O. Corrective Measures OR 1(89)

P.O. Failure Analysis Studies P 1(00)

Fixed Ground Envi- See Ground, fixed
ronment

Flat Pack, Ceramic RD L(55) j./ Considered under Package Configure-
tion*

Flat Pack, Glass RD 1(56) ?'; Considered under Package Configura-

"tion*

Fl ip-Chnp* See Inverted, Face Down

Flip-Chip. gold- See Gold-to-Gold Direct
to-gold

Flip-Flops* l See Bistable Multivibrators BD 11(54)
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Flush (metallized) RD 1(96) P.O. Internal Connection Mode RD 1(93)

Flying Leads RD 1(97) P.O. Internal Connection Made RD 1(93)

Foreign Material P 1(80) P.O. Physical Defects P 1(70)

P.O. Failure Analysis Studies P 1(00)

Fully IC* See Monclithic NOC

Functional Category* T See:

Digital RD I(11)

Linear (Analog*) RD 1(12)

Functional/Circuit SD 1(71) Y. Includes:
Design & Optimiza-
tion Computer Analysis SD 1(72)

Design Considerations SD 1(73)

Functional Synthesis SD 1(74)

Test Pattern SD 1(75)

Tolerances SD 1(76)

Trade-Offs SD 177)

Functional Degrada- P 1(28) •-( P.O. Failure Mode P 1(27)
tion P.O. Failure Analysis Studies P 1(00)

Functional Elements* 0'9 P.O. Device Element Material
BK 11(26)

Includes:

Circuit Metallization E'aterials
HE 11(30) J

Dielectric and Insulating Materials
BK 11108)

Dopant Materials BK 11(18)

Wire Material HK I11(27,

Materials NOC BE I11031

Functional Syn- S:) 1(7 4) V.S' P.O. Functional/D-ircuit Design &

thesis Optimization SO 1(71)
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Ca--n (Typical) Considered under Electrical Pro-
pert ieV

BK 1(18) Less than 40 db

BK 1(19) 40 thru 80 db

Bk 1(20) Greater than 80 db

Gain GY 1(89) •3 P.O. Circuit Parameters GY 1(86)

Gallium 3K I1(10) 3.i P.O. Dopant Materials BK 11(18)

Considered under Functional Elements*

P.O. Device Element Materials
BK 11(26)

Gate See AND Gt, NANI) Gate, NOR Gate,
OR Gate

Gate (Logic Gate) RD 1(46) •/./ Considered under Circuit Complexity*

* •-_:Gate (IGFE'r Tqype) GN 1(63) ).. Considered under Circuit Component
Req-,ons* (the Gate of an IGFET)

Considered under MEL Device Element

lDescriptors*

Gate Expanders flK 1(57) P.O. C'ircuit Functions BK 1(49)

General Catalog HL It6S) 5"f P.O. Vendor Report BL 1(67)

Considered under Report Type*

General Electric SU 1(58) V-4 P.O. Device User BL 1(26)
(07) SD 1(97)

Considered under Report Source*

General Instrument RD 1(83) a) -"A Considered under Manufacturer
"Corp. (05) RD T(69)

b) Y P.O. Device Manufacturer B1. 1(25)

Considered under Report Source*

tU neral Method- OR 1(01) P.O. Reliability Technology OR 1(00)

"Genera! Pu:rpose GN 1(32) ' P.O. Diode GN 1(301
-Jur~ct~on

-P.O. Circuit Component UN 1100)

Considered under MET. Device Elemenw
Descriptor*
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Germanium [K 7ri(49) a) J.3 P.O. Substrate Materials BK 11(46)

Considered under Non-Functional
Elemtnts*

P.O. Device Element Materials
BK 11(26)

Glass RD 1(89) a) . P.O. Package Material (primary)
RD 1(87)

Considered under Non-Functional
Element*

P.O. Device Element Materials
BK 11(26)

b) (. P.O. Substrate Materials SK 11(46)

Considered under Non-Functional
Element*

P.O. Device Element Materials
BK 11(26)

c) '.3 P.O6. Surface Protection BK 11(53)

Considered under Non-Functional
Element*

GlasP.O. Device Element Materials1~O 11I(26)

SGlass Dielectric See Dielectric, Glass

Glass Flat Pack See Flat Pack, Glass

Glass Frit EK 11(59) a) El P.O. Die Banding V E132)

P.O. Assembly V 1(30)

P.O. Fabrication Technicques and
Equipment W 1o00)

b) (.. P.O. Die Bond Material BK 11158)

Considered under Non-Furctional
Element*

P.O. Device Element Materials
B. 141(26)

Glass-to-Glaas [K 1(91) a) P,2 p.O. Package Seal [314 1(90)
Seal

Bt
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Eea (cntd

Glass!-to-Glass bK192 ) JV -3 .O, EcpuaonPackage .4ep k (90

Seal (ot)Wi3

b19 ) F..jWgkto)/afd ~fj6

Gold P.O. Dopant HateriýWlo WE Ll,(18)

Considered under -lm~os Eglewet*

p..Devi-ce Elementkt terials
WK 1,1(26)

k.O. Gcfldý (All) GY~ DWY~

Gd1l~l -VK IT(4'-0. Circui~t F~t1l2zt;orsa~

Cortsldeved under Functiorva-I Klwre

PX. IT(265)

P-0. CoId (,A,1'., ZY1("

Coi-d sv- lM429) 4 -P.O. *ýce Maer&,-iL- EW ýMC2-7)

'Co nsi dered: tinder Ri~i~iional gaewent-*

P.O. ijevice Eliant lteriails
!1. 1(2 6)

P.0, Gold (All) GY IASQ4

BY' 1! (.64)

Constdered under Non-E'uncriorols1
Ee-men,:-

F '-. *v ice ElIemen't Ptrerz.ýs
Ba t(20)

P.O. (;old (Al1l1) (iT r8
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doid-to-A1uminUm, RD 1(29) J,/ P.O. Interconnection System RD 1(26)

0bi-to-Alainum1, RD 1(30) ./ P.O. Interconnection system R" 1(26)

0old-to-ioE RD 1(31) ,/ P.O. Interconnection System RD 1(26)

iciiii gcld-to-

461d, flip chip

Gol-to-Gold, RD 1(32) ./ P.O. Interconnection System RD 1(26)
41ire bond

Gold-to-Silicon- S I P.O. Interconnection System RD 1(26)
to Aluminum,
Wire Bond

Gold Germanium BK 11(60) ?, P.O. Die Bond Material WK 11(58) t
Eutectic

t Considered under Non-Functional
Element*

P.O. Device Element Material
BK 11(26)

Gold Silicon BK 11(61) ,. P.O. Die Bond Material BK 11(58)
Zutectic

Considered under %on-Functional
Element*

P.O. Device Element Material
BK 11(26)

Government Agency N 1(81) P.O. Quality Assurance Specifi'cations
QA Specifications W 1(80)

Ground Checkout OR 1(39) f/I P.O. Aircraft Environment OR 1(36)

P.O. Application Environment OR 1(35)

Considered under Applications

Ground Checkout 01 1(46) P.O, Missile Environment OR 1(45)

P.O. Application Environment OR 1(35)

Considered under Applications

Ground Checkout OR 1(52) Jr// P.O. Spacecraft Environment OR 1(51)

P.O. Application Environment OR 1(35)

Considered under Applicatons
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Ground Environment OR 1(40) P.O. Application Environment OR 1(35)

Considered under Applications

Includes:

Ground Fixed OR V(41)

Ground Laboratory OR 1(42)

Ground Mobile OR V(43)f Ground Portable OR 1(44)

Ground Fixed OR 1(41) ell P.O. Ground Environment OR 1(40)

P.O. Application Environment OR 1(35)

Considered under Applications

Ground Laboratory OR 1(42) /ji P.O. Ground Environment OR V140)

P.O. Application Environment OR 1(05)

Considered under Applications

GrounC Mobile OR 1(43) '/, P.O. Ground Environment OR 1(40)

P.O. Application Environment OR 1(35)

Considered under Applicati-rns

Ground Portable OR 1(44) P.O. Ground Environment OR 1(40)

P.O. Application Environment OR V(35)

Considered under Applications

`TO (Gate Turn Off GN 1(03) / P.O. PNPN Devices GN 1(0])
Switch*)

P.O. Circuit Component GN 1(001

Considered under MEL Device Elerment
Descriptor*

Gunn Effect Diode GN 1(33) P.O. Diode GN 1(30)

P.O. Circuit Component GN ](00)

Considered under MEL Device Element
Descriptor*

-Gunn Effect/Ncoga- See Negative ResLstance/Gunn Etfect
Live Resistance
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Hafnium HK 11(14) 8'3 P.O. Materials NOC BK I1(13)

P.O. Device Element Materials
BL 11(26)

Hafnium Dioxide BK II(11) 2.3 P.O. Dielectrics and Insulating

Materials BK 11(08)

Considered under Functional Element*

P.O. Device Element Material
BK 11(26)

Hall Effect SD 1(37) 7.5 P.O. Physical Phenomena SD 1(23)

P.O. Circuit/Device Theo-y SD 1(00)

Hard Copy Document BL 1(71) •.4 Considered under Document Format*

Heat Capacity SD 1(18) 7.5 P.O. Physical Parameters SD 1(07)

P.O. Circuit/Device ThIory SD 1(00)

Hermetically Sealed See Can or Dual in-line, Hermetically• ! Sealed

High Reliability RD 1(60) J./ Considered-under Qualification Class*
Certification
(Hi-Rel Certifica-
tion)

High Temperature Y 1(90) Io Considered under Accelerated Life
Test Domain*

P.O. Accelerated Life Test Y 1(87)

P.O. Part Level Data Y r(O0)

High remperature Y 1(76) T.ro Considered under Step Stress Test
Domain*

P.O. Step Stress Test Y 1(73)

P.O. Part Level Data V 1(00)

Holographic Exam- P 1(08) •,. P.O. Failure Analysis Techniques
inatxon (use of P 1(01)
Holograms)

P.O. Failure Analysis Studies P 1(00)

Honeywell 1(08) SD 1(58 •, P.O. Device User BL 1(26)SD 1 (98) ,
8 Considered under Report Source*
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Humidity GY 1(28) K.,e P.O. Environmental Condit.ion, GY I(24[

P.O. Part Level Data Y I(00)

H Humidity See Moisture Failure Stress Domain

Hybrid Integrated See Hybrid Microcircuitm mI Circuit*

Hybrid Microcir- RD 1(03) •./ Considered under Microelectroniccuit (Hybrid Category*
•( Integrated Cir-

i cuit*)

IF Ampli f ier BK 1(58) $.3 P.O. Circuit Functions BK 1(49)

IGFET (Insulated GN 1(13) f ,• P.O. Field Effect Transistor GN 1(12)
Gate Field Ef-
fect Transistor) P.O. Transistors C". 1(09)

P.O. Circuit Component GN 1(00)

Considered under MEL Device Element
• iDescriptors*

M •Includes:

MNS C-N4 1 (46) I

MOS GN 1(28)
- -MTOS GN 1(47)

N-Channel IGFET GN 1(14)

"P-Channel IGFET GN U(15)

SOS GN 1(81)

Thin Film GN 1(82)

TITRI Generated BL 1(54) •.4 Considered under Report Type*
Data Summary

IITRI Gener-ted BL 1(53) Y Considered under Report Type*
Device De:-
criptions

Immersion GY 1(29) j](o P.O. Envirormtental Conditions GY 1(24)

P.O. Part Level Data Y !(OO)

Improper Component P 1(63) T.• P.O. Workma.anship Defects P 1161)
IAlignment

P.O. Causes of Failures F 1(49)

"P.O. Failure Analysis Studies P 1(00)
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Improper Etch P 1(81) ?'4 P.O. Physical Defect P 1(70)

P.O. Fallure Analysis Studies P 1(00)

Improper Mask P 1(64) , P.O. Workmanship Defects P 1(61)
Alignment

P.O. Causes of Failures P 1(49)

P.O. Failure Analysis Studies P 1(00)

Improper Package P 1(65) P.O. Workmanship Defects P 1(61)
Marking P.O. Causes of Failures P 1(49)

P.O. Failure Analysis Studies P 1(00)

Improper Wire P 1(66) , P.O. Workmanship Defects P 1(61)
Bonding

P.O. Cause of Failures P T(49)

P.O. Failure Analysis Studies P 1(00)

Impurity Diffusion SD 1(38) P.O. Physical Phenomena SD 1(23)

P.O. Circuit/Device Theory SD 1(00)

Indium BK 11(38) - .[ P.O. Materials NCC BK 11(13)

Considered under Functional Elements*

P.O. Device Element Material BK 11(26)

Inductance GY 1(96) -3. P.O. Device Parameters GY 1(93)

Inductor GN 1(40) • P.O. Circuit Components GN 1(00)

considered under MEL Device Element
Descriptor*

includes:

Film GN 1(27)

Simulated (i.e. gyrator) rIN 1(41)

Industrial/ RD 1(61) 6'! Considered under Qualificatio: Zlass*
Cou•vnercial

Industry Associa- BL 1(27) Considered under Report Source*
tions (AST4,
IiEEE)

1
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industry Associa- BL 1(38) $,A Considered under Sponsoring Organiza-
tions (ASTM, tion*IiEEE)

Information Systems* , Other NOC 1

SInherent Material
Flaws P 1(50) P.O. Causes of Failure P 1(49)

P.O. Failure Analysis Studies P 1(00)

Inprocess Inspec- OR 1(91) • P.O. Corrective Measures OR 1(89)
tion Procedures

P.O. Failure Analysis Studies
P I(00)

inspecti-n OR 1(28) P.O. Facilities OR 1(27)

P.O. Reliability Technology OR 1(00)

Inspection Spec- P 1(29) P.O. Failure Mode P 1(27)
ification De-
vtation P.O. Failure Analysis Studies P 1(00)

Insulating Materials See Dielectrics and Insulating
Materials

Instrumentation OR 1(60) Considered under Equipment Class*
and Display

Considered under Applications

Interconnection RD 1(26) Includes:
System

Aluwrinum-to-Alumi num, direct
RD 1(27)

Aluminu•-to-Aluminum. wire bond
RID 1(28)

Gold-to-Aluminum, direct RD 1(29)

Gold-to-Aluminum, wire bond
RD 1130)

Gold-to-Goid, direct (Gold-to-
Gold, inverted chip: Gold-to-
Gold, flip chip) RD 1(31)

Gold-to-Gold. wire bond RD 1(32)

Gold-to-Si l icon-to-Aluminum,
wire bond RD 1(33)
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Intermittent Life Y 1(50) P.O. Part Level Data Y 1(00)
Test

Includes:

i:ntermittent Life Test Load Power

Intermittent Life Test SupplyVoltage

Intermittent Life Test Temperature

Intermittent Stress Domain*

Intermittent Life q P.O. Intermittent Life Test Y 1(50)
Test Load Power

P.O. Part Level Data Y 1(00)

Includes:

1(69) 4 95% Rated

1(70) 95% to < 105% Rated

!(71) 105% to < 155% Rated

1(72) > 15!% Rated

IntermittenIntermitt/et Life ntermittent Life Test Y 1(50) I
Test Supply . 0
Voltage P.O. Part Level Data Y 1(00)

Sncliudes:-

1(65) < 95% Rated

1(66) 95% to <105% Rated

1(67) 105% to < 155% Rated

1(68) _ 155% Rated

Intermittent Life P.O. Intermittent Life Test Y 1(50)Test Temperature
P.O. Part Level Data Y 1(00)

Includes:

Y 1(56) <-82.5*C

Y 1(57) -82.50C to< -42.5oC

Y i(58) -42.5,C to <21oC

Y 1(59) 21nC to < 31nC

126



ii

Intermittent Life Includes (cont'd)
i*e,';t Temperature
(conL'd) Y 1(60 310C to -102.5oC

Y (161) 102.5ýC to ( 152.5,,C

(Y 162) 152.50C to <202.5.CC

Y 1(63) 202.5^C to < 302.51C

Y 1(64) >302.5-C

Intermittent Stress 3./1 P.O. Intermittent Life Test Y 1(50)
Doma i n*

P.O. Part Level D3ta Y 1100)

See:

Current Y I1(51)

Power Y 1(52)

Temperature Y 1(53) -•"

Voltage Y 1(54)

Comb,_nation wi-th Environment
Stresses Y :(55)

Internal Connec- RD 1(98) 3,, Includes:
" ition Mode

Beam Lead RD 1(94)

Flu.h (metallized) Rr) .(A.)

Flying Leads RD 1(97)

Inverted, Face Down (lid, flip
chip) RD 1(95)

Tnternrl Connecticon Mode NOC

internal Connec- RD [(98) P.O. Internal Connection Mode RD 109 A-
tion Mode NO(C

InverSion and SD 1(39) a) -P.O. Physical Phenomena SI) 1(23)
Channe LI, ng C

P.O. Circuit/Device Theory 3V 1(001

b) i. P.O. Fat lure Phenomena SIu I(7e)

P.O. Fatlure Analysis~ Studtc.,. Pi 1(00)i)
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Inverted Chip, Gold- See Gold-to-Gold
to-Gold

Inverted, Face RD 1(95) •.5 P.O. Internal Connection Mode RD 1(93)
Down (Lid, Flip
Chip)

Inverter BK 1(71) :0'3 P.O. Circuit Functions BK 1(49)

Ion Migration SD 1(40) a) ifoS P.O. Physical Phenomnena SD 1(23)

P.O. Circuit/Device Theory SD 1(00)

b) P.O. Failure Phenomena SD 1(78)

P.O. Failure Analysis Studies P 1(00) 1
IR Thermal Mapping P 1(09) :' P.O. Failure Analysis Techniques

P 1(01)

P.O. Failure Analysis Studies p 1(00) 1
Iron BK 11(39) •., P.O. Materials NOC BK 11(13) 1

Considered under Functional Elements*

P.O. Device Element MaterialsS~BK 11 (26)

Isolation Method RD 1(34) Includes:

RD 1(35)

Dielectric. Ceramic RD 1(36)

Dielectric, Glass RD 1(37)

Dielectric, Nitride RD 1(38)

Dielectric, Oxide RD 1(39)

Junrt.on RD I(41)

Resistive RD 1(42)

Dielectric, NOC RD 1(40)

Isolation Region GN 1(69) . Considered under Circuit Component
Regions*

Considered under MEL Device Element
Descriptors*
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Item Status" w See:
ItemDevelopmental BK 1(96)

Experimental BK 1(97)

Pilot Production BK 1(98)

Production BK 1(99)

ITT Semiconductor RD 1(83) a) r,;, Considered under Manufacturer(06) RD 1(70)
b) Y4 P.O. Device Manufacturer BL 1(25)

Considered under Report Source*

JFET (Junction GN 1(16) .. P.O. FET GN 1(12)
Field Effect
Transistor) P.O. Transistor GN 1(09)

P.O. Circuit Component GN V(O0)

Considered under MEL Device Element
Descriptors*

Journal Article BL 1(55) Considered under Report Type*

Junction RD 1(41) (I P.O. Isolation Method RD V(34)

Junction Forma- W IV09) . P.O. Fabrication Techniques and
tion Equipment W !100)

Includes:

Alloying W 1(10)

Diffusion W I(11)

SEpitaxy W 1(12)

Kovar BK 11(68) 7. P.O. Package Terminal Material
BK fI(64)

Considered under Non-Functional
Element*

P.O. Device Element Materials .
BK 11(26)

Laboratory En- P 1(23) Y P.O. Failure Environment P 1(18)
vironmenta!
Tes•t P.O. Failure Analysis Studies P 1(00)

L3boratory Ground See Ground, Laboratory Environment
Env~ ronrnent 4

IA

129



Laboratory Lifa P 1(24) V. P.O. Failure Cnvironment P 1(18)
Test

P.O. Fail ure ;Anlysis studies P 1(00}

LASCR (Light GN 1(04) . 3 P.O. PNPM Devi•es (M 1(01)
Acttvated Sili-
con Controlled P.O. Circuit Component ON I00)
Rectifier)

Considered under MEL Device Element
Descriptors*

Launch and Flight OR 1(47) Vii P.O. Missile Envirorownt OR 1(45)

P.O. Application Environtment Of 1(35)

Considered under Applications

Layout SD 1(64) P.O. Computer Aids SD 1(63)

P.O. Circuit/Device Implamentation
SD 1(60)

Lead BY 11(40 &.. P.O. Materials NOC Sac I(13)

Considered under Functional Elements*

S11(26)

Lead Attachment (G 1(83) , Includes:
Modes (externalleads) Hicrocable QN 1(84)

Modules GN 10(85)

Multilayer Board GH 1(86)

Pressure Connector GN 1(87)

Printed Circuit Board G I(VB9)

Soldered GN 1(89)

Stacked Arrays GA 1(90)

"Welded GN 1(91)

Lead Attachment W 1(50) 9.7 P.O. Pabrication Techniques and

Processes and Equipment W I(GO)
Equipment (ex-
ternal leads)
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Lead Attachment Includes:
Processes etc.
(co-td) Cold Welding W 1(51)

Resistance Weld GN 1(95)

Soldered GN 1(89)

Lead Attachment Processes and
Equipment NOC V I (52)

Lead Attachment W 1(52) P.O. Lead Attachment Processes and
ProXcesses and Equipment W V(50)
Equipment NOC

P.O. Fabrication r'echniques and
Equipment W I!00)

Lead Fatigue SD 1(86) P.O. Failure Phenomena SD 1(78)

P.O. Failure Analysis Studies P V(00)

Lead/Terminal Bond GN 1(92) , Includes:

Ball TC Bond GN 1(93)

-it Plated ON 1(94)

Resistance Weld GN 1(95)

Solder G& 1(96)

Switch TC Bond GN 1(97)

"Ultrasonic Bond GN 1(98)

:it Wedge TC Bond GN 1(99)
Lead/Terminal W 1(37) •,1 P.O. Assembly W 1(30)

bonding*) P.O. Fabrication Techniques and
"Equipment W 1(00)

:ncludes:

Thermocompression bonding W 1(38)

Ultrasonic Bond (M I(98)

.ID* (leadless See Inverted, Face Down
inverted de-
vice*)

Limited BL 1(17) . Considered under Report Security
Clasification*

P.O. Classified BL 1(13) or
unclassified BL Z(16)
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Linear (Analog*) RD :(12, Considered under Functional Category*

Linear Device RD I,23) ZI Considered under Operational Type*

Includes;:

Differential RD 1(24)

Single Ended RD I(25)

Linear Device NOC PD 1(86)

Linear Device RD V(86) P.O. Linear Device RD 1(23)
NOC

Liquid Inmrsion P 1(35) P.O. Failure Stress Domain P T(33)

P.O. Failure Analysis Studies P 1(00)

Loose Material P 1(67) 7 P.O. Workmanship Detects P 1(61)
in Packzge

P.O. Causes of Failures P 1(49)

P.O. Failure Analysis Studies P 1(00)

Lot Acceptance YI(05) 0i'/ P.O. Quality Assurance Y 1(03)

Considered under Test Type*

P.O. Part Level Data Y 1(00)

Low Barometric GY I(30) I.C P.O. Environmental Conditions
Pressure GY 1 (24)

P.O. Part Level Data Y 1(00)

LSI Interconnec- SD 1(65) P.O. Computer Aids SD 1(63)
tion Design

P.O. Circuit/Device Implemntatiorx-QD 1(60)

LSI (Large Scale BK 1(83) Consid~red under Sctle of Integration*I nte-rationf )

hichine Printout BL 1(72) Considered under Document Fo?.at*

Machinc. Processing OR X(20) 7, P.O. StatisticAl Tools OR 1(15)

P.O. Reliabilizy Technology OR 1(00)

Machine enesible BL T(73) V-9 Considered under Document Format'
Forynt
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Magnetism SD 1(41) P.O. Physical Phenomena SD 1(23) 1
P.O. Circuit/Device Theory 5•D 1(00)

Magnetic Film Bx I(59) •, P.O. Circuit Functions BK 1(49)
Storage Ele-
ments

Major System* 3 See:
•i I F-111 Gy I(531

Minutewan 11 GY 1(54)

1i .

Malfunctson Re- OR 1(766) P.O. Reliability Data OR 1(72)i ports

Considered under Applicattons
Manual Systems OR 1(26) Y. P.O. Data Collection and Reduction

OR 1(23)

P.O. Reliability Technology OR 1(00)

tMarufactuL-w DIGIT CODE

Tens Units
RD 1(83) 0- RD 1(64) -0
RD 1(74) 1- RD 1(65) -,
RD 1(75) 2- RD 1(66) -2
RD 1(76) 3- RD 1(67) -3 -

RD 1177) 4- RD 1(68) -4
RD 1(78) 5- RD 1(69) -5
RD 1(79) 6- RD 1(70) -6
RD 1(80) 7- RD 1(71) -7
RD 1(81) 8- RD 1(72) -8
RD 1(82) 9- RD 1(73) -9

I A
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MKnufacturer RD 1(83) Amelco Semiconductor (0).
*cont'd) RD 1(65)

RD 1(83) Amperex Electronic Corp. (02)
RD !(66)

RD 1(83) Bunker-PBmo Corp. (03)
RD 1(67)

RD 1(83) Fairchild Semiconductor (04)

RD 1(68)

RD 1(83) General Instrument Corp. (05)

RD 1(69)

RD 1(83) ITT Semiconductor (06)
RD 1(70)

RD 1(83) Motorola Semiconductor Products
RD 1(71) (07)

RD 1083) National Semiconductor Corp. (08)
RD 1(72)

RD 1(83) Philco-Ford Corp. (09)RD 1(73)
I1(3 Philco-Ford Bipolar IC's

Philco-Ford MOS ICIs

RD 1(74) Radiation, Inc. (10)
RD 1(64)

RD 1(74) Radio Corporation of America (11)
RD I(65) -

RD 1'74) Raytheon Company (12)
RD 1(66)

RD 1(74? Signetics Corp. (13)
RD 1(67)

.• •RD 1 (74) Siliconix, Inc. (14)•
•.RD 1 (68)

RD 1(74) Sperry Semiconductor U15)
,RD V 1(69)

SRD 10•4) Spra~e Electric Co. (I-IS IRD T (70)

RD 1(74) Sylvania Electric Products Inc.
RD 1%71) (17)
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"Manufacturer (cont'd) RD 1(74) Texas Instruments Incorporated (18)
RD 1(72)

RD 1(74) Traneitron Electronic Corp. (19)
RD 1(73)

RD 1(75) Union Carbide Electronics (20)

RD 1(75) Westinghouse Electric Corp. (21)
RD 1(65)

a) •' P.O. Devtce Manufacturer BL 1(25)

b) .2. Considered under Report Source*

Manufacturint, GY !(79) • Includes:
Da te

GY 1(62) 1962

GY 1(63) 1963

GY 1(64) 1964

GY 1(65) 1965

GY 1(66) 1966

GY 1(73) Jan.-June

GY 1(74) July-Dec.

GY 1(67) 1967

"GY 1(68) 1968

TY 1(69) 1969

GY 1(70) 1970

GY 1(71)

GY 1(72)

GY 1(75) Jan. -mar.

GY 1(76) Apr.,-June

GY 1(77) July-Sept.

GY I(7S) Oct.-Dec.

Martin- SD 1(58) P.O. Device User BL 1(26)
Marietta (0w) SD 1(99)

Considered under Report Source*

2
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Masking W I (17) P.O. Photolithography W X(14)

P.O. Fabrication Techniques and
Equipmnent Wf I00)

Mask Design SD 1(66) a) 7.5 P.O. Computer Aids SD I(61)

b) r}d' P.O. Circuit/Device Inrlementation
SD 1(60)

Mask Misalignment P 1(82) Y'p P.O. Physical Defects P I(71)

P.O. Failure Analysis Studies P 1(00)

Material Control W 1(77) 7., Considered under Specifications
(RAW) Specifica-

A tions

M5aterial Prepara- W 1(01) ;r P.O. Fabrication Techniques and
tion Equipment W 1(00)

incl ude's:

Crystal Growth W 1(02)

Purification and Refinement W 1(03)

Materials Control OR 1(92) P.O. Corrective Measures OR 1(89)
"• ~P.O. Failure Analysi3 Studies r I(00)

SMaterials NOC BK 1!1%13) •,•Considered under Functional Elements*
S~P.O. Device Element Materials

B•K 11(26)

Includes:
1II-VI Compounds Y BK 11(32)

XII-V Compounds BK 11(3A)

IV-IV Compounds 1  BY II 35)

IV-BV Compounds BK 1105)

III-VI Compounds I BR ,

SCermets and Glazes fall c.,m-
positions) BK XI (11)

iCompound identification page 247

1
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Materials NOC Includes (cont'd)ii ~(cont d) _
Ferrites BK 11(36)'K 1e'erroelectrics B 110(37)

Hafnium BK 11(14)

•t Indium BK 1138)

S~Iron SK 11(39)

Lead BK 11(40)

Molybdenum BK 11(41)

SNichrmw BK 11(42)

= Platinum SK I11(43)

Tantalum BK 11(44)

•i Tin BK 11(45)

Materials NOC BK 11(13)

Mathematical Mod- SD 1(52) •.* P.O. Circuit/Device Theory 5D 1(00)
eling

Maximum Fan-Out F'3 Considered under Electrical Pro-
%(Rating per perties*
Equivalent Gate
Circuit) * BK 1(03) Less than 5

BK 1(04) 5 thru 10

BK 1(05) Excess of 10

Maximumo Frequency .3 Considered under Electrical Proper-
*of Operation ties*

BK 1(06) Less than 10 Hz

BK 1(07) 10 Hz to less than 10 ]d'f

BK 1(08) 10 Mcz to less than 10 1M1z

BK 1(09) 10 MHz to less than 300 MHz

BK 1(10) 300 MHz to 300 GHz

tt

Bk 1(11) Greater than 300 G~z
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Maximum Oporating t.V Considered under Environnental Cap&-

Toperatu" bilities*

BK 1(25) ý.202.5oC

B& 1(26) 172.5oC to<202.50C

BK 1(27) 152.5CC to <1'72.50C

HK 1(28) 102.50C to(152.50C

BK 1(29) <102.5oC

Maximum Output , Considered under Electrical Pro-
Power pert.Les*

BK 1(21) Less than 10 mw

8K 1(22) 20 - 100 mw

BK 1(23) 101mw - 1 Watt

BK 1 (24) Greater than I Watt

Maxinnm Power Dis- • Considered under Rleztrical Pro-
sipation (per perties*
Equivalent Cir-
cuit Input) BK V(12) Less than 10 nw

BK 1V13) 10 thru 30mw

BK 1(14) Greater than 30 mw
Maximum Storage Considered under Environmental Capa-

Temperature bilities*

RK 1(34) >302.5oC
BK 1(35) 252.5oC to <302.5nC

BK 1(36) 202.5-C to <252.50C

BK 1(37) 152.5-C to <202.50C

BK 1(38) 102.50C to <152.5CC

B- 1(39) < 102.5CC

Mechanical Environ- Y 1(77) . Considered under Step Stress Test
ments D3wain*

P.O. Step Stress Test Y 1(73)

P.O. Part Level Data Y 1(00)
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Mechanical En- Y 1(91) . "• Considered under Accelerated Life
virormnents Test Domain*

P.O. Accelerated Life Test Y 1(87)

P.O. Part Level Data Y 1(00)

Mechanical Pro- SD 1(42) •..• P.O. Physical Phenomena S; 1(230paga tion
P.O. Circuit/Device Theory SD I(00)

Mechanical Shock GY I(31) YIC- P.O. Environmental Condition GY 1(24)

S• P.O. Part Level Data Y 1(00)

- Mechanical Shock P 1(36) ,••P.O. Failure Stress Domain P I103)

P.O. Failure Analysis Studies P n(00)

Mechanical Stress OR 1(38) P.O. Test Techniques and Procedures
"Testing OR 1(03)

P.O. Reliability Technology OR 1(00)

MECL* See CML

MEL Device Element .? Includes:
Descriptor*

Circuit Component GN 1(00)

Circuit Component Regions'

Die Size

Metal RD 1(90) Y. 3 P.O. Package Material (Primary)
RD 1(87)

"Considered on .ion-Functional Elements*

P.O. Device Element Materials
BK 11(26)

, Metallization P 1(83) , P.O. Physical Defects P 1(70)
Discontinuity

P.O. Failure Analysis Studies P 1(00)

Metallization See Circuit Metallization MaterialsSHMaterials

Metallurgical SD 1(87) P.O. Failure P1henona SD 1(78)
Diffusion

P.O. Failure Analysis Studies P 1(00)

Meta1lurg: cal SD 1(53) ,S. P.O. Circuit/Device Theory SD 1(00)
Phenomena

1



Metallurgical Includes
Phenwana (cont'd)

Alloying W 1(10)

Crystal Growth W 1(02)

Fatigue SD 1(54)

Shear Modulus SD 1(55)

Work Hardening SD 1(56)
Young's Modulus SD 1(57)

Metal Screen W 1(24) Z7 P.O. Thick Film W 1(23)

P.O. Fabrication Techniques and
Equipment W V(00)

P.O. Deposition N V(22)

Microcable GN T(84) S.. P.O. Lead Attachment Modes GN 1(83)

Micro Capacitor See Discrete Micro Capacitor
Discrete*

Microcircuit, See Hybrid MicrocircuitHybrid

Microcircuit, See Multichip Microcircuit
_ Hultichip

Micro Diode, GN 1(34) b. P.O. Diode GN 1(30)
Discrete

P.O. Circuit Component GN !(00)

Considered under MEL Device •lement S~Descriptors"

Microelectronic D.sIncludessI Category"

Composite IC, Diffused RD 1101)

Composite IC. Epitaxial RD 1(02)

Composite IC. NOC (Synonyms: Comi-
patible honolithic* Monobrid".
Active Sutbstrate IC&) RD I(W0O

i| Hybrid Microcircuit (Synonyms: Hy-
brid Tntearated Circuit*) RD 1(03)

Monolithic. Diffused RD 1(04)

Monolithic. Epitaxial RD 1(05)

i i Monolithic IGFET RD 1(06)
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Microelectronic Includes (cont'd)
Category* (cont'd)

Monolithic, NOC (not otherwise
classified. Synonyms: Mono*,
Fully IC*', Semiconductor IC')

RD T(07)i Multichip Microcircuit (Synonyms:
Multichip Hybrid IC*) RD 1(08)

Thick Film - Pure IC (Synonyms:
Passive Substrate IC*) RD 1(091)

Thin Film - Pure IC (Synonyms:
TFIC*, Passive Substrate ,)' ).

•] RD I(10)

Microelectronic See MEL Device
Device

SMicrofiche BL 1(74) t" '- Considered under Document Format*

Microfilm BL 1(75) ? Considered under Document Format*

MIL-M-23700 Y 1(11) Considered under Specification
Reference*

P.O. Part Level Data Y 1(00)

MIL-S-19500 Y 1(12) ',r/c Considered under Specification
Reference*

P.O. Part Level Data Y 1(00)

MIL-STD-202 Y 1(13) re., Considered under Specification
Reference*

P.O. Part Level Data Y 1(00)
MIL-STD-750 Y 1(14) /6 Considered under Specification.

Reference*

P.O. Part Level Data Y 1(00)

Military RD 1(62) ,•j Considered under Qualification Class*

Military and BL 1(30) •41 Considered under Sponsoring Organiza-
Space tion*

Includes:

Air Force BL 1(31)

Army HL 1(32)
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Military and Includes (cont'd)
Space (cont'd)

DOD EL 1(34)

HAMA BL 1 (34)

ivy BL !(35)

Military and BL 1(19} . Considered under Report Source-
Space

Inbludess

Air Forca BL 1(20)

Army BL 1(21)

DOD TJ 1(22)

Navy BL 1(24)

Military Upgraded RD 1(63) •1/ Considered under Qualification Class*

Minimum Operating 7-3 Considered under Envirotr.ental Ca.a.,
Temperature bilities*

BK 1030) >-42.50C

BK 1(31) -62.5C to <-42.5oC

M, 1032) -92.50C to (-&2. 5IýC

BK 1(33) ,,-82.5c'C

minimum Storage 7' Considered under Environmental Capa-
Temperature b i ities*

BK 1(40) ý_-42.5oC

SK 1(41) -62.5oC to <-42A'' -

BK 1(42) -82.5oC to <-62.5

HK 1%43) -102.5C to <-7.5,C

BK L(44) <-102.50C

Minuteman II GY 1(64) v Considered under Major 0ystem*

-14
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KMsapplication P 1(51) [ P.O. Causes of Failure P 1(49)

Pý0. Failure Analysis Studies P 1(00)

Includes:

Device Mishandling P 1(52)

Erroneous Lead Positioning P 1(53)

Overstressed Devices P 1(54)

Missile Environment OR 1(45) Vj/ P.O. Application Environment OR 1(35)

Considered under Ap!.1ications

Includest

Ground checkout OR :(46)

Launch and Flight OR 1(47)

MNS GN 1(46) i.3 P.O. IGFBT GN T(13)

P.O. FET GN I(12)

P.O. Transistors (N 1(09)

P.O. Circuit Component GN 1(00)

Considered under MEL Device Element
Descriptors*

Mobile, Ground See Ground Mobile Environment
Envirorgaent

Modification SD 1(691 i -r P.O. Circuit/Device Implementation
SD 1(60)

Module RD I(57) Y Considered under Package Configura-

tion*

Modules GN 1(85) S 31 P.O. Lead AttachmeNt Modes GV 1(83)

Moisture or Hum- P 1(37) f( P.O. Failure Stress Dom±ai P 1(33)
idity

t.O. Failure Analysis Studies P 1(00)

Moisture Resis- GY 1(32) g P.O. Environmental Condition GY 1(24)
tance

P.C. Part Level Dat& Y !£(00)
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"• Molded Bk £(93) a) •"-3 P.O. Package Seal BK 1(90)

b) W- p.0. E~jcapsulation/pa, age Sealinug
w4 r(39)

P.O. Fabricatiort Techniques 3ndI Eqwipment W I(0I)
Molecular Elec- BK 1(60) P.O. Circuit Functions EX 1(49)

Si tronic Function
Molybdenum BK 11(41) 3,, P.O. Materlals NCC BK 11(13)

-"Considered undcr Fionctnonal Element*

P.O. Device Element Matertals
BK 11(26)

Mono* See Monolithic, HOC

Monobrid* See Composite IC (NOZ)

Monolithic, NOC ti Considered under Microelectronic
(Synonyms: Mono*. Category*
Fully IC*, Semi-
zonductor IC*)

Monolithic, Dif- RD 1(04) •' Considtered under Microllectronic
fused Category*

MMonolithic, Epit- RD 1(05) ?./ Considered under Microelectronic
axial Category*

Monolithic IGFET RD 1(06) V, Considered under Microelectronic
Cateoorv*

Monostable BK 1(61) f.3 P.O. Circuit Functions BY 1(49)
Multivibrators

MOS GN 1(28) a) o.- Considered under Capacitor GN 1(24)

P.O. Circuit Component GN I(00)

Considered under MEL Device Element

Descriptors*

b) ?.3 P.O. IGFET GN _(13.

P.O. PET GN 1(12)

A iP.O. Transistors GN 1(09)

P.O. Circuit Component GN 1(00)

Considered under MEL Device Element
Descriptors*
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MOS Processes NOC W 1(61) •7 P.O. Fabrication Techniques and
cEquipment N i(00)

MOSTL RD 1(18) %/ P.O. Digital Logic RD !(13)

Considered under Operational Type*

Motorola (10) SD 1(59) ' P.O. Device User BL 1(26)SD L(05)
ConsidereS under Report Saurce*

Motorola Semi- RD 1(83) a) ý Considered under Manufacturer
"conductor tL It 1i)
Products, Inc. b) ' P.O. Device Manufacturer BL 1(25)• (07)

Considerod under Report Source*

MSI (Medium Scale BK 1(84) r3 Considered under Scale of Integration**
Integration)

M NOSQ GN 1(47) P.O. IWET GN (i3)

P.O. FET O 1(12)

P.O. Transitor GH Y.!09)

P.O. Circuit Component N 1(00)

Considered under MEL Device Element
Descriptors*

Multichip Hybrid See Multichip Mtzrocircuit
IC*

Multichip Micro- RD T(08) •.I Considervd under 4.Lcroelectronic
circuit (Multi- Category*
chip Hybrid IC*)

Multilayer Board N V(86) . P.O. Lead Attachment Modes GN 1(83)

Multiple Emitter GN 1(171 5.3 P.O. Transistors GN 1(09)

P.O. Circuit Companent GN I(00)

Considered under MEL Device Element
Descriptors*

Multivibrator Ri 1(47) • / Considered under Circuit Complexity*

Multivibrator SeB Astable, Bistable, Moncstable
C Multivibrator
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HhND Gate (AiND/ DI 1 (62) rj P.O. Circuit Functions BY 1(49)

NOR Gate*)

NAND/NORI, Gate* See NAND Gate

NASA BL 1(23) F• P.O. Military and Space BL 1(19)

Considered under Report Source*

KNSA BL 1(34) $ P.O. Military and Space BL 1(30)

Considered under Sponsoring Organiza-
tion

NASA Y Z(15) 8 16 Considered under Specification Ref-
erence*

P.O. Part Level Data Y V(00)

National Semi- RD 1(83) a) Y,R Considered under Manufacturer
conductor Corp. RD 1(72)
(08) b) P.O. Device Manufacturer BL 1(25)

Considered under Report Source*

Navigation OR 1(61) Considered under Equipment Class*

Considered under Applications

Navy BL 1(24) r. P.O. Military and Space BL 1(19)

Considered under Report Source*

a Vy BL 1(35) 1'4 P.O. Military and Space BL 1(30)

Considered under Sponsoring Organiza-
tion*

.•-Channel !GFET G" 1(14) y. P.O. IGFET GN 1(13)

P.O. FET GN 1(12)

P.O. Transistors GN 1(09)

P.O. Circuit Component GN 1(00)

Considered under MEL Device Element
Descriptors*

Negative Resis- SL 1(43) . P.O. Physical Phenomena SD !(23)
tance/Gunn ZE-
fect P.O. Circuit/Device Thaory SD 1(00)

1
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IR

Nichrome BK 11 (42) 8.3 P.O. Materials NOC BK 1!(13)

Considered under Functional Elements*

ri P.O. Device Element Material

BK 11(26)

Nickel (All) GY 1(85) .. Unqualified terms

Nickel BK 11(05) X,.3 P.O. Circuit Metallization Material
BK II(00)

Considered under Functional Elements*

F.O. Device Element Material
BK 11(26)

P.O. Nickel (All) GY I(85)

Nitride Dielec- See Dielectric, Nitride
tric

Noise, Acous- P 18) P.O. Failure Stress Domain P 1(33)

P.O. Failure Analysis Studies P 1(00)

Noise Figure GY I(90) P.O. Circuit Parameters GY V(86)

SNoise Margin GY I(91) j.d P.O. Circuit Parameters GY 1(86)

",Non-Destructive P I (I0) r4 P.O. Failure Analysis Techniqcres
1Evaluation P I(01)

P.O. Failure Analysis Studies R 1(00)

SNon-Functional P.O. Device Element Material
Elements* BK 11(26)

See:

Die Bond Material BK 11(58)

Package Material (Primary) RD 1(87)

Package Terminal Material Bk 11(64)

Substrate Materials Bk 11(46)

Surface Protection BY 11(53)

Non-Military BL 1(39) S'1•- Considered under Sponsoring Organiza-
GoVernmez-t tion*
Agency ]
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Mon-Military BL 1(28) $'q' Considered under Report Source'
Goverreent,
Agency

Norden (11) SD 1(59) P.O. Device User BL 1(26)
SD 1(91)

Considered under Report Source*

NOR Gate (NOR/ BK 1(63) j.• P.O. Circuit Functions BK 1(49)
H-AND Gate*)

NOR/NAND Gate* See NOR Gate

Not Certified BL 1(41) *.4 Censidered under Data Validation*

NPN 3N 1(18) V . P.O. Transistors GN I(09)

P.O. Circuit Component Gt 1(00)

Considered under MEL Device Element
Descriptors*

Nunber of Major B.3 9K 1(73) 3
Process Steps* BY 1(74) 4

BK 1(75) 5

BK 1(76) 6
BK 1(77) 7

BK 1(78) 8

BK 1(79) 9

BK 1(80) 10

BK 1(81) 11

BX 1(82) 12

SK 1(72) Other L
- Open Circuit P 1(30) P.O. Failure Mode P 1(27)

P.O. Failure Analysis Studies P I(00)

Operating Tests OR 1(09) P.O. Test Techniques and Procedures

P.O. Reliability Technology OR 1(00)

Operational Ampli- BK 1(64) P.O. Circuit Functions Be 1(49) j
fier
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17 - 77

EI

Operational Dynam- GY 1(05) $'/1 P.O. Part Level Data Y 1(00)
ic Life Test

Includes:

Operational Dynamic Test Maximum
• Load Power

Operational Dynamic Test Maximum
Supply Voltage

Operational Dynamic Test Maximum
Temperature

Operational Dynam- 8'/( P.O. Operational Dynamic Life Test
ic Test Maximum GY 1(05)S• Load Power
L P.O. Part Level Data Y 1(00)

"Includes:

GY I(19)-:95% Rated

GY 1(20) 95% tos105% Rated

GY 1(21) 105% to "155% Rated

GY i{22) >155% Rated

Operational Dynam- 8./0 P.O. Operational Dynamic Life Test
ic Test Maximum GY 1(05)
Supply Voltage

P.O. Part Level Data Y 1(00)

Includes:

GY 1(15) •. 95% Rated

GY 1(16) 95% to . 105% Rated

GY 1(17) 105.4 to < 155% Rated

GY 1(18) "l-I55% Rated

operation3l Dynam- T.Ic P.O. Operational Dynamic Life Test
ic Test Maximum GY 1(05)
Temperature

P.O. Part Level Data Y 1(00)

Includes:

GY 1(06) \ -82.5oC

GY 1(07) -82.5oc to • -42.5,C

GY 1(03) -42.50C to . 21)C

GY 1(09) 21*C to-.31*C
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Operational Dynam- Includes (cont'd)
tc Test Maximum
TeMperature GY 1(10) 310C to .< 102.50C
(cont"d)

GY I(11) 102.5CC to 152.50C

GY 1(12) 152.50C to 202.50C

GY 1(13) 202.50C to s 302.50C

GY 1(14) >_302.5cC

Operational Static Y 1(26) . P.O. Part Level Data Y 1(00)
Life Tests Includes

Operational Static Test Load Power

Operational Static Test Supply
Voltage

Operational Static Test Temperature

operational Static ro P.O. Operational Static Life Test

Test Load Power Y 1(26)

P.O. Part Level Data Y 1(00)

Includes:

Y 1(40) < 95% Rated

Y 1(41) 95% to < 105% Rated

Y 1(42) 105% to < 155% Rated

Y 1(43) >_155% Rated

Operational Static V/.1 P.O. Operational Static Life Test
Test Supply Y 1(26)
Voltage P.O. Part Level Data Y 1(00)

Includes:I
Y 1(36) <95% Rated

Y 1(37) 95% to <105% Rated

Y I(38) 105% to Q.55% Rated

Y 1(39) 155% Rated
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Operational Static l. P.O. Operational Static Life Tes-tJ Test Temperature Y 1(26)

P.O. Part Level Data Y I(00)
S~I nclIudes:

;,Y 1(27) %--82.5,-C

Y 1(28) -82.50C to I.-42.50C

Y 1(29) -42.5"C to < 21oC

Y 1(30) 21iC to 31,C

Y 1(31) 310C to \ 102.50C

Y 1(32) 102.5oC to < 152.5oC

Y 1(33) 152.5oC to <. 202.50C

Y 1(34) 202.5oC to ' 302.50C

Y 1(35) >302.50C

Operational Type* $'./ See:

j Digital Logic RD 1(13)

Linear Device RD 1(23)

OR/AND Gate* See OR Gate

OR Gate (OR/AND BK 1(65) 7 P.O. Circuit Functions BK 1(49)
Gate*)

SOutput Impedance .3 Considered under Electrical Pro-(Typical) pert ies*

Includes:

BK 1(00) Less than 10 K Ohms

BK 1(01) 10 K thru 100 K Ohms

BK 1(02) Greater than 100 K Ohms

Overstressed De- P 1(54) P.O. Misapplication P 1(51)
vices f

P.O. Causes of Failure P 1(49)

P.O. Failure Anilysis Studies P I(001

151



Oxidation W 1(13) a) 1.,r P.O. Chem~ical Phenomena SD I(01)

P.O. Circuit/Device Theory SD 1(00)

b) P.O. Fabrication Techniques and
' Equipment W 1(03)

Oxidation De- P 1(84) •4 P.O. Physical Defects P 1(70)
fects

P.O. Failure Analysis Studies P 1(00)

Oxide, Dielectric See Dielectric, Oxide

Package Configura- See:
tion*

Can, Hermetic Sealed RD 1(52)

Dual In-Line, Hermetic Sealed
RD 1(53),

Dual In-Line, Plastic (DIP)

RD 1(54)

Flat Pack, Ceramic RD 1(55)

Flat Pack, Glass RD V(56)

Module RD 1(57)

Plastic Encapsulated (Non-DIP
Plastic Cap) RD I(58)

Package Failure P 1(31) V,( P.O. Failure Modes P 1(27)

P.O. Failure knalysis Studies P 1(03)

Package Material RD 1(87) f,• Considered under Non-Functional
(Primary) Elements*

P.O. Device Element Materials
9K 11(26)

Includes:

Ceramics RD 1(88)

Glass RD 1(89)

Metal RD 1(90)

Plastic Silicon Resin RD 1(91)

Plastic, NOC RD V(92)
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Package Seal BK 1 (90) . Includes: "

S~Glass-to-Glass Seal BK 1(91)
P g l1Glass-to-Metal Seal Sk 1(92)

Molded BK 1(93)

> *Seam Weld BK 1(94)

Package Seal NOC BK I(95)

Package Seal NOC BK 1(95) •.'j P.O. Package Seal BK 1(90)

Package Terminal BK 11(64) ,?, Considered under Non-Functional
Material Elements*

P.O. Device Element Material
W1< 11(26)

Includes:

Aluminum BK 11(65)

Copper BK 11(66)

Gold BK 11(67)

Kovar BK 11(68)

Package Terminal Material NOC
BK 11(69)

Package Terminal BK 11(69) • P.O. Package Terminal Material
Material NOC BK 11(64)

Considered under Non-Functional Ele-
ments*

P.O. Device Element Materials
BK 11(26)

Package Type BK I 1(81) . Includes:

BX 11(82) TO-5

BK 11(70) TO-70

BK 11(71) TO-71

BK 11(72) TO-72 y
BK 11(73) TO-73
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ii

Package Type Includes (cont'd)
(cont d)

BK 11(74) TO-74

K 11075) TO-75

OR 11(76) TO-?76

SK 11(77) TO-77

BK 11(78) TO-78

BK 11(79) TO-79

BK 11(80) TO-80

SK 11(84) TO-84

BK 11(85) TO-85

SK 11(86) TO-86

BK 11(87) TO-87

BK 11(88) TO-88

BK 11(89) TO-89

BK 11(90) TO-90

BK 11(91) TO-91

BK 11(95) TO-95

BY 11(96) TO-96

BK 11(99) TO-99

BK 11(83) TO-100

Dual In-Line, 10 Lead BK 11(92)

Dual In-Line, 14 Lead BK !'193)

Dual In-Line, NOC BK 11(94)

Packaging OR 1(85) L/, P.O. Application Design Techniques and
Considerations OR 1(79)

Considered under Applications

i



II

Packagirg BL 1(63) r.4 P.O. survey and Review BL 1(59)

Considered under Report Type*

Packaging and• De- W 1(78) Sp-cificitions
livery SpecificA-
tions

Part Level Data Y 1(00) Y'.i Includes:

Accelerated Life Test Y 1(87)

Agree Test OR 1(05)

Environmental Condition GY 1(24)

intermittent Life Test Y 1(50)

Operational Dynamic Life Test

07 I (OS)

Operational State Life Test
Y 11(26)

'I Specification Reference*

Step Stress Test Y 1(73)

Storage L.ife Test Temperature

Test Results GY 1(43)

T e s, Type*

Part Number ,. Part N~xnber Termatrex
Code Card Numbers
Thousand

0 o W 1(62)
1 W 1(63)

I"undred

0 W 1(64)
1 WI(65)
2 W 1(66)
3 W 1V67)
47 W I(6)
!- W V(69)
C W IV(70)
-7 W IV71)

R ~W 10(2) '
9W 1(73) 4
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Pert Number (contrd) Part Number Termatrex

SCode -Card N rbers

Tens

_0 0 W 1(40)

1 I 1(41)
2_ W 1(42)

--3. W 1 (43)
4 W 1(44)

1 W 1(45)
S6- W I(46)
7 W_ (47)S8 W I1(48)

S9W I1(49)

SUnits
0o w 1 (90)
1 w 1 (91)
2 W 1(92)

I 3 W 1(93)
S-_ 4 W I1(94)

-5 w 1 (95)
6 W 1 (96)

S7 W I1(97)
a 8 W (98)
9 W 1(99)

S•Passive Substrate See Thin Film Pure IC or Thick
S*IC* Film Pure IC

Passivated NOC BK 11(57) , P.O. Surface Protection BK 11(53)

Considered under Son-Functional en

P.O. Device Element Material BK 11(26)

P-Channel IGFVT GN 1(15) 3.' P.O. IGFET GN 1(13)

I P.O. FET GN 1(12)

P.O. Transistor GN 1(09)

P.O. Circuit Component GN 1(00)

Considered under MEL Device Element
Descriptor*

Performance Y 1(02) X/4 Considered under Test Type*

P.O. Part Level Data Y 1(00)

Performance GY 1(47) f.10 P.O. Test Results GY 1(43)i Curves
P.O. Part Level Data Y 1(00)
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Performance OR 1(29) P.O. Facilities OR 1(27)

P.O. Reliability Technology OR 1(00)
* Philco-Ford RD 1(83) a) • Considered under Manufacturer

Corp. (09) RD 1(73)
b) • P.O. Device Manufacturer BL !(25)

Considered under Report Source*

Phosphorous BK 11(24) Z. P.O. Dopant Materials BK 11(18)

Considered under Functional Element*

P.O. Device Element MaterialBK 126)•

Photochromic P I(11) 4 P.O. Failure Analysis Techniques
Paints P I(01)

P.O. Failure Analysis Studies P 1(00)

Photoconductiv- SD 1(44) P.O. Physical Phenomena SD 1(23)ity t
P.O. Circuit/Device Theory SD 1(00)

Photolithography W 1(14) • P.O. Fabrication Techniques and
oaEquipment W I(O0) ItI Includes:

Developing W 1(15)

Exposure W 1(16)

Masking W 1(17)

Photoresis- W 1(18)

Washing W 1(19)

Photoresist W 1(18) Y'7 P.O. Photolithography W 1(14)

P.O. Fabrication Techniques and
Equipment W 1(00)

Photoresponse P 1(12) ? P.O. Failure Analysis Tecliniques
Mapping P I(Ol)

P.O. Failure Analysis ýtudies
P 1(00)
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Physical Defects P 1(70) Y4 P.O. Failure Analysis Studies P 1(00)

Includes:

Broken Lead P 1(71)

Contamination P 1(72)

Cracked Die P 1(73)

Cracked Package P 1(74)

Crystal Defects P 1(75) j
Defective Bond P 1(76)

Diffusion Defects P I1(77)

Epitaxy Defects P 1(78)

Film Thickness Defect P 1(79)

Foreign Material P 1(80)

Improper Etch P 1(81)

Mask Misalignment P 1(82)

Metallization Discontinuity
P 1(83)

Oxidation Defect P 1(64)

Pin Holes in Metallization P 1(85)

Pin Holes in Oxide P 1(86)

Poor Metallization Adhesion
P 1(87)

Seal Leik P 1(88)

Physical Par- SD 1(07) P.O. Circuit/Device Theory SD 1(00)
ameters

Includes:

Carrier Concentration SD 1(08)

Carrier Lifetime SD 1(09)

SCarrier Mobility SD 1(10)

Carrier Velocity SD 1(11)
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Physicai Par- Includes (cont•d)
ameters (cont'd)

Contact Potential SD 1(12)
Diffusion Coefficient SD 1(13)

Diffusion Length SD 1(14)

*" Energy Gap SD 1(15)

Energy Level SD 1(16)

Fermi Level SD 1(17)

Heat Capcity SD 1(18)

Storage Time SDI 1(19)

Thermal Conductivity SD 1(20)

Thermal Diffusivity SD 1(21)t

Work Function SD 1(22)
$ Physical Phen- SD 1(23) P.O. Circult/Device Theory SD 1(00)

ontena
¶ Includes;

Carrier Diffusion SD 1(24)

Carrier Generation SD 1(25)

Car.-er Inje-tion SD 1(26)

Carrier Rec-umbinatit-,n si3 1(27)

Carrier Saturat ion SD i (G8)
-•-- •° Depletion bD 1 (2,9) -

Electrical Conduction Sn !(30)

"Electtical Noise Ceneratzon

s!) :ý(31)

,lerctron Spin SD I(3)'0

erhahnccrze:-.t SD I (31)

raults and Dislocattions 5D '(W4)

Fe-rrelectrtcity SD 1(35)

-i.ld Effect SD 1(36)
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Physical Phen- Includes (cont'd)
omena (contd)

Hall Effect SD 1(37)

Impurity Diffusion SD 1(38)

Inversion and Channeling SD 1(39)

Ion Migration SD 1(40)

Macnetism FD 1(41)

Mechanical Propagation SD T 42)

Negative Resistance/Gunn Effect
SD 1(43)

Photoconductivity SD 1(44)

Pinch Off SD 1(45)

Radiation Emission/ElectrolIn•in-
esence SD 1(46)

Resonance SD 1(47)

Reverse Breakdown SD 1(48)

Superconductivity SD 1(49)

Thermal Conduction SD V(SO)

Thermoelectric Effects SD 1(51)

Pilot Production BK 1(98) /.5 Considered under Item Status*

Pinch Off SD 1(45) P.O. Physical Phenomena SD 1(23)

P.O. Circuit/Device Theory SD 1(00)

Pin Holes in P 1(85) P.O. Physical Defects P 1(70)
Metallization

P.O. Failure Analysis Studies P I(00)

Pin Holos in P 1(86) P.O. Physical Defects P 1(70)
Oxide

P.O. Failure Analysis Studies P 1(00)

Plague For.Mation SD I(8P-) 71.O. Failure Phenomena SD 1(78)

P.O. Failure Analysis Studies P I(MQ)

Planur Junction aN I(7C) Considered under Circuit Component
Regions*

Considered under MEL Device Elemont
Desceiptor*
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Plastic, Dual In- See Dual In-Line Plastic
Line

Plastic Encapsulated RD 1(58) •. Considered under Package Configura-
(Non-DIP Plastic tion*
Cap)

Plastic, Silicon RD 1(91) Zý P.O. Package Material (Primary)
Resin RD 1(87)

Considered under Non-Functional
Elements*

P.O. Device Element Descriptor
BK 11(26)

Plastics, NOC RD 1(92) . P.O. Package Material (Primary)
RD 1(87)

Considered under Non-Functional
Elements*

P.O. Device Element Descriptor
BK 11(26)

Plated GN 1(94) "..5 P.O. Lead/Terminal Bond Mode GN 1(92)

Platinxun BK 11(43) J.• P.O. Materials NOC BK 11(13)

Considered under Functional Elements*

P.O. Device Element Materials
BK 11(26)

PNP GN 1(19) 1.• P.O. Transistors GN 1(09)

P.O. Circuit Component GN 1(00)

Considered under MEL Device Element
Descriptor*

PNP-lateral GN 1(20) 3 P.O. Transistors GN 1(09)

P.O. Circuit Component GN I(00)

Considered under MEL Device Element
Descriptor*

PNPN Devices ON I(01) , P.O. Circuit Components GN 1(00)

Considered under MEL Device Element
Descriptor*

1
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S PlnP Devices Includes:
S~(cont'd)

"; •DIAC GH 1 (02)

-, GTO GN 1(03)

LASCR GN 1 (04)
SCR ¶]1(05)
SCS GN 1(06)

Shockley 4-Layer Diode GN 1(07)
TRIAC GN 1%(08)

PNPN Latch-up SD 1(89) - P.O. Failure Phenomena SD 1(78)

P.O. Failure Analysis Studies P I(00)
Polymerization SD 1(06) P.O. Chemical Phenomena SD I(01)

P.O. Circuit/DevCce Theory SD O(00)

Poor Desia n S I(55) E15 P.O. Causes of Failure P 1(49)

P.O. Failure Analysis Studies P 1(00)

S~Includes:

CPrcu. t Layout SD 1(62)

PDevice Geometry SD S(67)

S~Process Design P 1(56)

Process Equipment Design P 1(57)
Poor Metalliza- P 1(87}) 8 P.O. Physical Defects P 1(70)

tion Adhesion P.O. Failure Analysis Studies P I(00)

Portable Ground See Ground Portable EnvironmentSSDeieGEnveronSent
Post-Productlon OR 1(93) P.O. Corrective Measures OR 1(89)

tn Screens
P.O. Failure Analysis Studies P 1(00)

Z Post-Production P 1(25) Ir P.O. Failure Environment P !(18)

Scren/Bun-InP.O. Failure Analysis Studies P 1(00)
Screen/Burn-In

P.O. Failure Ar~lysis Studies P I(00)

Power Y 1(52) Considered under Intermittent Stress
Domain*
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Poieur (cont'd) P.O. Lntermittenit Life Test Y 1(50)

SP.O. Part Level Data Y 1(00)

P.O. Power (All) GY 1(99)

Power Y 1092) / Considered under Accelerated Life I
P.O. Accelercited Life Teut Y 1(87)

P.O. Part Level D-ata Y 1(00)

P.O. Power (All) (Y 1(99)

Power Y 1(78) , Con:adered under Step Stress Test
XIJOlli In*

p.o. Step Strezs '"est Y t173)

1P.O. Part Level Data Y 1(00)

P.O. Po;wer (All) GY 1(99)

* P|uweX GN 1211) IF 3 P.O. 'l'Lansistors GN 1(09)

11.O. Circuitt Comiponent GN 1(00)

Considered under MEL Device Element
SDescri ptor*

P.O. f-,,wcr (All) GY 1(99)

1'ý,,V': (All) " Unqual I if ie t erms

Power Amnp ifiur HK l(be) i. P.(). CzIcuIt Functions BLA 1(49)

Power lIls:.-itt ion Gly 1(92) . p.o. C•rouit Paraniters GY 1(86)

Power (Po(wur ON 1(62) Cu.I/ tkiidered under Equipment Class*

Considerca under Applications

Prediction ond OR 1(02) P.O. Reliability Technology OR 1(00)
Mo;de I i ng

Pressure Conne(-to-r GN I (H7) P.O. Lead At tdchntent Modes ,IN 1(83)

SPt4-ssure-0a:i P M(19) V4 P.O. Failure Stress lkv.•ian P 1(33)

1 '.'.. Fitlure Analysis Studies P 1(00)

SPt i rdt-d Ctrcuit 1 4 1(88) g..• P.O. Lead Attachment Modes GN 1(83)
ludtld
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Ptobing W 1(58) X7 P.O. Process Control Techniques
W 1(55)

P.O. Fabrication Techniques and
Equipment W 1(00)

Procedure Approved BL 1(47) r.4 Considered under Uata Validation*
by Source-Sponsor

P[uceedings, Sym- BL 1(56) Jr.. Considered under Report Type*
posia, Conference

PLoces.s Control OR 1(94) IA P.O. Corrective Measures OR 1(89)

P.O. Failure Analysis Studies P 1(00)

Process Control W 179) SpecificationsSe ipc f i cat t ons

Pt oce-.s Conirol W I(55) 4.7 v.O. Fdbrlcatlon Techniques dnd
Techwi,,•- Equipment W 1(00)

I ncludeb:

iktvelilng W 1(56)

iDposLtwon Rate Monituring W 1(57)

Probing W 1(58)

Residual Gds Analysis W 1(59)

Use of 'lTebt Patterns W 1(60)

Process .e.ign P 1(5b) .• .O. Poor Design P 1(55) k

P.O. (,*au:;. of kdlitires ie 1(49)
P.o. Failuie Analybis Studies P 1(00)

Process E'Ut,&:- W 1(53) fi i.o. Fabrication Techniques and
L i vertess Ekqt;mernet W I(00)

I ne I isdes

Yitvid W 1(54)

Proces., Equip- P 11(57) •4 P.o. Pour Des-gn P 1(55)
nient Design

P.O. Causes of Fai lures P 1(49)

I.AJ. Frlintie Analysis Studies P 1(00)
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Process Equip. ORt I195) )r A P.O. Corrective Measures OR 1(89)
uient J mprove-
i,,unt P.O. Failure Analysis Studies P .I(00)

Pr.-uss Errors P 1(60) P.O. Causes of Failure P 1(49)

P.O. Failure Analysis Studies P 1(00)

l',ruCI,$s Improve- OR I(9t)) c?, P.O. Corrective Measures OR 1(89)

P.O. Failure Analysis Studies P 1(00)

Pr,,cussing B1, l(b4) P.O. Survey and Review BL 1(59)

Considered under Report Type*

Proces.•ing Control Sue SecreenLng

rujcer.-., St eps See Numtber of Process SteDs

"Vr|'( iti iiii-it See Quilification - Part Level Data

I'rt,1,:i 1,,rt-lit (W 1(97) P.o. Correct yve Measures OR 1(89)
. i•'' I i,'*.i i(rli

p.o. Fi ilure Arndlysis Studies P I(00)

I'ih,,'i Il..l;A'- P' i(.r) P.• '.11. 1 iý, lure Environment P 1(18)
I I '(',n

".u. Fiilure Analysis Studiesi P 1(00)

Pi oducil 1,ir n Aad i t Y I(Oo) 1o 1 p.0. Quality Assurance Y 1(03)

Conf, I daeitd under Test Type*

P.#_. P'arL Level Data Y 1(00)

Piodtict ion Wt 1 (99) ~'5 ctni-,ideured unde~r Item Statust'

liroduct..onr Te.t ouI (7Wu) 97/ Considered under Application Status*
and Inspection

Co'isnidured under Applications

Proa•gat ion )laldy •. Considered under Electrical Proper-
(W.3× K 1u11) ti•es"

I]L 1(1 5) Less th,3n 10 Nanoseconds

13K L(Io) 10 thru 30 Nanoseconds

IlK ](17) Greater than 30 Nanoseconds

1'lpi ljut dry In- III 1(Itb) V.4 C,,r:.videred under Report Security
fotri.st I(1o, Cl j:oification*

'.". (Clas.iified Ill. 1(13) or
Iiiw" lassifi:d iii, Ti(lb))
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I~ El

i, I ication and W 1(O3) 7.7 P.O. Materidl Preparation W 1(01)

P.O. Fabrication Techniques and
'" Equi xitient, W I{O0)

I I lfIcation Y 1(07) P..0 P.O. Uluj1tty Assurance Data Y fO(s)
(Proctrellent)

Considered under Test Type*

P... Pdrt Level Data Y 1(00)

,ju~sl it ication . Sve-

Consunwer RD 1(59)

Iligh ReliabiliLty Certification
(Hi-Rel Certf iC't L) R0} [(60)

Indusi-;tidl/Cowii~er(-iJt ND) I(b])

Mail~itai RI) 1(62)A

MiIltAiuy Upgraded RD 1(63)

Uua I ,2 y A-.,tsi nnu-, Y i (00I) t/6 Considered under Test Type*
(levl•ce 'lt.:.itOrienteod) 1,.0. Part Level Data Y 1(00)

L nC I tides:

iturn-In Te.-t Y L(04)

,,A Acceptance Y I(0')

Product I "•:e AudLt Y 1(06)

(jutc lif ca tion (Procurement)
Y 1(07)

keliablity D•||onstration OR 1(71)

Sicret.mi ng (Processing Control)

Y 1(09)

Q(1lli ty Assurance (*ii I (9) i- Pv.,). Coccet ive Meisure.; OR 1(89)
Mu sur~s

P'.L .•Iiilure Analysis Studies P 1 (00)

Qul, t I y A-;.s:uralnee W 1 (80) 1 rlu-I udes:
Spe', 1! 1,,'11t 1nS

i .vt~rnntenl Agenoy QJA St-vo if ic~t ions

itu I it try Ctbnt.rol) Manuld]:, W I (I2,!
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Uudc 1 1 1 Y Iu,,irajnutt I nc-i udot- (cont 'd)

'wit d) JRtl ibib I iiy and Envkronm~ental Test
MutbdIxs W 1(83)

ti..ew Proprietary SVEL-4e.rli. and
liirn-Ifl SIjecifivati,mn; W 1(84)

Vendor UA Pllans dnd Speci f wtat. ions
Our Cormasnce S1poc 1ficti t in

w 1 (85)

Vt*ndor Screening and liutre--li *
Z~pecificut ions W 1(86)

*,.a Ii I I' C,,i pi oi I i? t '..Qay Assuranct. Sp,.-ci t I cat i on.;

l~~d(I.Ik S) )U I(t Y I ' duiw d tindcr Equ . ,..-enll (* I d~ AI

,I.:, I -h-red linder App) I c,-L I ons

I~¶i *., . .. / V t H) 7c' :::..Ja~zed tinder Sjpecif~icidL1)n

P'. P.a'.rt Letvel Lat.a Y 1 (00)

l~jcO g~ii*litc- PI ~~U) I F-.i'ulure Stresb Poiiisia P 1(33)

aFo. It~lire An-alysis Studies IA 1 (00)

Ul-i.oI 'i,,i Elul� .;,i I ( Hv )P~.Iiy.,i cu I Plimenouiv.nd SL) 1 (2)
wJ.il .-ti lic (.'. citcuui /Device Theory SD) 1(00)

R.ld1 I i I-Al. Ell~- o1 ) Fly TuI* ' rtcliniclues and P-rocedures
V I rI-, ui.e fit u 01

I~o I:I,~b 1zty rechnology OR 1(00)

l~(I41 lon l I-I .i. I--Fiihire St ress Domtain P 1 (33)
ore ([--Ili ide)

Fl~i 1
Imm Anailysis S~tutdies P 1(00)

HddIti ~.w* Ii.'.1(1) )~ t'Ia.s~i*a..s iuct M~anufacturier

I~) 7 i I' .I i-. ~*t~krimifacturer :11. 1 (25)

I- inI i(:m.d iz.ur Report Sourcei*

P-0. IkvvIc-- Mtntifzcturer HLI 1 (25)
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- / . - -[-

Rdridoii Vibration* See Vibration, Random

Riw Variables GY 1(48) p.o. 'rest Results GY 1(43)

P.O. Part L.evel Data Y 1(00)

Raytheon Company Hi) 1(74), a) g.• Considered under Manufacturer
(12) RiD 1 (66) (12)0b) . .O. Device Manufactucer 11, 1(25)

Considered under Report Source*

HCTL Hij 1(19) f.1 P.O. lIlgital Logic RD 1(13)

Considered unlder Operational Type*

|/D lReport. Iil 1('") V. Considered tinder Report Type*

li&1) and Tte-t ;.•A). IILI f(4 W Considered tinder Sponsoring organizd-
oratortt..:, (In- tion*

suty ll...)

1&4) and T'.,t L.Ab- i111 1(29) V.4 Considered tinder Report Source*
ordtozie.; (In-

clude. Univer-"; ity L~abs. )

ARedesign OR 1 (99) P.O. Corrective Measures ORt 1(89) $
P.O. Failure Analysis Studies P 1(00) -

liel labi IlLy and ok I(SO) 1' P.O. Facilities OR 1(27)
Env1 ror:ietiLd I
Test t P,.O. IRelilb[ity Technology OR 1(00)

Reliability and W 1(H$). P.O. Qu.alIty Ahzurance SpechfLcztzons

EL-nv ronmentlt I w (80)
Test Method.i

Ht-Ii.jbi I t y G" 11(49) /0•,l P.O. Test. Resuilts GY 1(43)

At I ( iI It es timi-
111-11y P.O. l ltL Leuvel I~ati= V= 1(00)

,I Nt 1.11 t y DIta ta I (72) f.f C,-sutdered undoer Applica ti ions

i nc1 ud e:

Appli • -s(iOn Stress dnd Pvt t c.w --,t
OR5 1(71)

Failuit: Mode-, OR 1074)

FrdIlure Hete Statistics uli I(75)

168



It

V. I bI sl IIty D1itd Incitides (ccnt'd)

MaifuneLiofl Reports1: OR 1(76)

Tlest Reports ~tR 1(77)

R~eliability Data NOC, OR 1(08)

1~ 11 17t~ liy aLd OR I ( hm) V.(P.O. Reliability Data Ok 1(72)

Ctm. ifidtirucd undet App I Ic-titori~s

16-11 di IIy [Dnu- OR I(7i d) Y./* 1). . (jui JI ty A.-:ura nce Y 1 (03)

b) gn ('O dtu r di d tinder Appi cat ioif Sta cIt,'I.

tCCSirsdeired under Applicationi.

Rdt~ 1.11,1 11i1y Hait - fr zi Cnsidviutd tinder Envir-ininental Capi-
I fIJ (M.Is IIII bi Ia I it e l
171 1IM ba ic dtt:)

Illi )(45) '.-ss than 0.001% per 1000

lsI (4t,) 01.00t to lesis than 0.01%
per 1000 hours

Isl 1(4/) 0.01 Lo less than 0.01.
per 1000, [jotrs

BNI 1 (48) (reater than ().I% per 1030
hours

RLI 1~ 1,1, 1i 1 y i'cch- OR 1(00) ii ic
ii.)t OL(y

Il'tu i Colctmion and Reduction
01( 1(23)

Pic-i I It ies (JR 1 (27)

lk-it I Il 11-: hodlogl 01i 1((01)

Pi'u iic't ioii ind Modelingi ON 1(02)

I1 it Irs -i (d Tools OR 105 )

I * .. 'hg ~,,i.,-nd Pr' cweduu Cs

XH10i
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Report Date* 7+ Includes:

BL 1(00) Prior to 1960

BL 1(10) 1960

BL 1(11%) 1970

BL 1(12) 1980

BL 1(01) 1

BL 1(02) 2

BL 1(03) 3

BL 1(04) 4

BL 1(05) 5

BL 1(06) 6

BL 1(07) 7

BL 1(08) 8

BL 1(09) 9

SBL 1(51) 0

Report Security 7'+ See:C'1assification*
BL 1(13) Classified (see also Limited

and/or Proprietary Informa-
tion)

BL 1(16) Unclassified (see also
Limited, and/or Proprietary
Information)

BL 1(17) Limited

BL 1(16) Proprietary Infor- ion

S Report Source* See:

Device Manufacturer BL 1(25)

Device User (Equipment Mfgr!/
Systems Contractors) BL 1(2b)

Industry Associations (ASTM, IEEE)
BL 1(27)

Military and Space BL 1(19)
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ii Ul•,rrt Source* Set- (cont'd)
(conk 'd)l

Non-Milttdry Government Agency
(other than NASA) B[. 1 (28)

R&D and Test Laboratories (Includes
UnlversitVr Labs.) Be, 1(29)

Rt-,r t i'Yp'U I see;

I ~li~bliqraphy/ BL 1(50)

-(Xj. St udy OR 1(80)

Dl)rlawi ng.- fit. I(M5e)

I ITRI Generated Device Descriptorst ~IIl l (53)

I ITRI Generated Document SImmary
is:. i(54)

Johitiilt Article BL I(55)

I''cti~dsngi, Symposia, Conference
]I. a(56)

1(/Ij .(•plort 111, 1(57)

.aIt.I1 lodt ons 01S , 1(58)

.. ,:I vt1, .nd Revis:w liA. 1(59)

'I''•-,'hilt(" l ReJ),rt liDL 1(b5)

'l W t.:il ii ftIl. 1 (66)

V-itrdor Rekjwrt III. 1(67)

-i t..l i I~l (':s. W O ( '9) •4 I'.O. [ ,, '1.w -i Control Techniques
Ani I y.i..- W I bS)

I,. #. I tfr at . i an Irutclititique.s and
I.'•q jitt Iil;fl t w I(00)

- 1 a...ili.' We'lt %N I ( , . ) 7.7 i'.,,. I., A.1 tl I . ivlritanl anro , e. s d
k. A*tl iwl ll w I( so))

. 1. Fsl.r I r.it ai n 'rechn qiae-s dad id
p'..aiz praw-ril W I (00)

IA * '.,. l,•t.0, ''t. ,tna l bor.d Mtmde GN [(92)
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RHeistive RV 1(42) g./ P.O. Isolation Method RD 1(34)

itt:.siutivIty GY t(97) $'.5 P.O. Device Parameters GY 1(93)

Resistor GN 1(42) V,3 P.O. Circuit Component GN 1(00)

Considered under MEL Device Element
Descriptor*

Includes:

D~iffused Resistor GN 1(43)

Discrete Resistor GN 1(44)

Film GN 1(27)

Variable GN 1(29)

Resont-tut SI) 1(47) '.,f P.O. Physical Phenomena SD 1(23)

1P.O. Circuit/Device Theory SD 1(00)

Resonant Gale t;N 1(51) r.3 P... Special Active Devices NOC
FEr' GN 1 (48)

P.0. Circuit Component GN I(00)

Considered under MEL. Device Element
Descriptor*

Reverse fireak- SD) 148) fr P.O. Physical Phenomena Sl; 1(23)
down

P.O. Circuit/Devzce Theory SD 1(00)

RF Ampliitier l< ltb'J) -.3 P.O. Circuit Functions Blx 1(49)

RF-IF Amplifier RD 1(48) 3.1 Considered under Circuit Complexity*.

RF Interference GY 1(33) .iO 11.o. Environmental Conditions GY 1(24)

1,.O. Part Level Data Y L(O0)

RTL.. RD 1(20) P.O. Digital Legic RD 1(13)

",,n.-d.r-e under Operational Type"

Salt Atilt.,sphere/ P 1(42) a) 1',. u. FaiiIure Stress Domain P I(33)
Sprayr '.(). I-r.ltire Analysis St.udz:., P I(O0)

W Ib)T, v). Environmental Conditions GY 1(24)

1,.(). , rt levi l n ke t-A Y ;:(00)
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Sdna jnd Dust 1 1(4 S) 7 P.O. Failure Stress Domain P 1(33)

11.0. Failure Analysis Studies P I(00)

S.Indvi s (12) SI) 1(59) 7_4 P.O. oavice User 13L 1(26)
SD) 1(92)

Considered under Report Source*

Sapphire 13K 11 (50) V3 .0. Substrate Materials MK if(46)

Considered under NJon--Functioinal
Elements*

P.O. D~evice Element Material1s[
IiK 11(26)

Satellite 1-iunch OR 1(53) P.O;. Spacecraft Environment OR 1(51)

P..Appliccation Environmtent OR( IC ( %)

Cons idered uinder App]i acat ions

Sr /

Satel 1 i. t e u,, t. OR 1 (1.)4) 1 aP.*0. Spacecraft I. nv ironuient~ of; I(,,[
(Fli ht)P.O. Appi cation Environmient oft I ( s'

j "tn.,ideivd under AppI ic.at ions

Scale ot Integra- .3Sue:

iin

11.: Iin 1. d B 1(83)
1161 ISK 1 (64)

SSt MK 1(85)

Schctt.key Ilartize GN 1(% 3. 11.0. Dlo.ae GN 1(30)
DIode

n1.O. Circuit Component omN 1(00)

ConIside~red under MEL. Device Element
Desct pt or.S*

.;(*I( (Sili (',)n- (GN I(59) I. P.O 1-NPN Devices BN 1(01)
I iL4 I(92)

er')P.O. Caircuit Component (24 1(00)

Considered under MEL Device Element
Descriptors*

0 l,. (') P'.O. Workmainship. Defects P j (61)

(P.O. Causes of Failures P 1(49)

P.O. Fealure Anleysis Studies P IWO)
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I!

Screening (Pro- Y 1(09) k,ic P.O. Quality Assurance Y 1(03)
cessing Control*)

Considered under Test Type*

P.O. Part Level Data Y 1(00)

Screening Pro- OR I(11,1 P.O. T'P•,t Techniques and Procedures
cedures OR 1(03)

P.O. Reliabillty Technology OR 1(00)

Scribing W 1(35) v.7' P.O. Assembly W 1(30)

P.O. Fabrication Techniques and
Equipment W 1(00)

SC-S GN 1(b6) Y,. P.O. PNPN Devices (MR L(01)

P.O. Circuit Component GN 1(00)

Considered under MEL Device Element
Descr i p)t Ors*

Seal Leak P I(88) P.O. Physical Defects P 1(70)

P.O. Failure Analysis Studies P 1(00)
Seam Weld B&K 1(94) a) 'P.O. Package Seal BK 1(90)

b) . P.O. Encapsulation/Package Sealing
W 1(39)

P.O. F~brication Techniques and

Equipment W I (00

Secondary Break- SI) 1(901 7.4 JI.O. Failure Phenomena SU 1(78)
down

pI.o. Failure Analysis Studies 1, 1(00)

Secret 1I3. r(1) I.4 .i'O. Classified BL 1(13)

C,n.iidered under Report Security

Ll~h:SI ficati~on*

Semiconductor See Monolilthic, NOC
IC'

Servo Ainpit- UK 1(68) r.3 P.u. Circuit Functions BK 1(49)
fier

Shear 14,dlu., S1 L(v,) 1-.0. ,itt.,Ilurgical Phenomena SD 1(53)

P.O. C rcuit/Device Theory SD I(O0)
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Shipboard En- OR 1(48) ./f P.O. Application Environment OR 1(35)

v i rortient

Considered under Applications

Includes:

Shipboard Subnarine OR 1(49)

Shipboard Surface OR I(50)

Shipbodrd Sub- OR 1(49) .// P.O. Shipboard Environment OR 1(48)
marine

P.O. Application Environment OR 1(35)

Considered under Applications

Shipbord Sur- OR 1(50) g/l1 P.O. Shipboaru Environmnent OR 1(48)
face I

P.O. Application Ernvironment O 1(35)

Considered under Applications

Shock See Mechanical or Thernal Shock

Svoc.kl.y 4-1.ayer GN 1(07) . P.O. PNPN Devices GN 1(01)
Dio .de

P.O. Circuit Conponent GN 1(00)

Considered under MEL Device Element
-|. ~Descr iptors*

Short Cirtit , i(;.') 1( P.O. Failure Mode P 1(27)

P.L. Failure Analysis Studies P 1(00)

Signal Process- OR [(6.4) C,injidered under Equipment Class*
ing (IBuffers.
Convur Ltr... Ctnsxdered under Applications
Ampi I i ex s)

S ignetIcs Corp. RD 1(74) a) P'.O. Device Manufacturer IlL 1(25)
(13) RIH T(67)

('onsidered under Report Source*

b) (.c 1,,nsidrerti under Manufacturer

Si] Icon l\K 1)(51) •.8 P.o. Substrate Materlals HE: If(46)

Considered under Non -Functiondl
SI elments*

P.o. Device Element Materials
I*K 1 (26)
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Silicon Carbide wK 11(12) V5 P.O. Dielectrics and Insulating
Materials WK 11(08)

Considered under Functional Elements*

P.O. Device Element Materials
BK 1(26)

Silicon Nitride BK 11(55) a) T.O P.O. Dielectrics and Insulating
Materials BK HO(W8)

Considered under Functional Elements*

P.O. Device Element Materials
RK [1(26)

b) •.5 P.O. Surfdce Protection 13K 11(53)

Considered under Non-Functional
Elements*

P.O. Device Element Materials
BK 11 (26)

Silicon Oxide MK 1l(5b) a) g.3 P.O. Dielectrics and Insulating

(SiO or SiO2 ) Materials BK 11(08)

Considered under Functional Elements*

P.O. Device Element Materials
B1. 11(26)

b) , P.O. Surface Protection BK 11(53)

Considered under Non-Functional
Elements*

P.o. Davice Elemnnt Material
W, I 1 (2 6)

Siliconix, Inc. RD 1(74) a) onsidered under Manufacturer
(14) RD L(68)

b) i.• P.O. Device Manufacturer BL 1(25)

Ctxisidered under Report Source*

Silk Screen W I(25) k,7 P.O. Thick Film W 1(23)

P.O. Deposition W 1(22)

iP.O. Fabrication Techniques and
equipment W 1(00)
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ii

I. vet BK 11(06) P.O. Circuit Metallization Material

Considered under Functional Element* L

P.O. Ievice Element Material i,• ~ IIF, 11 (26)

Simulated (i.e. GN 1(41) 7 3 p.o. Inductor GN 1(40) Ii
gyrator)-: P.-0. Circui t Component G'N 1 (00)

Cunsidered under MEL Device Element
Descriptors*

Sinyl- Endud RI) 1(25) . ,.O. Linear Device RD) 1(23)

C'onsIdered under operationdl Type*

SI ide IIL I(7o) 2.4 Considered under Document Fornmt*

:J..wil I , I-1,l (UN 1(22) 3. i P.O. Trrnsistors GN 1(09)

P.O. Circuit Component GN 1(00)

Considered under MEL Device ElementIX)•.cr Iptc)ors t

Solder (IN I(9t) ) 7 1.o. Die Bfonding W 1(32)

i-* p.O. Assembly W 1(30)

1'.o. FdLLIcdLion Techniques and
Equipment W 1(00)

b) 1 1'.o. uie londing Material BK 11(58)
('onsidered under Non Functional

El elments*

p.O. Device Element Material BK 11(26)

c) •'.• 5 P.o. LeadTeliiiinal Bond Mode GN 1(92)

Soldered GN i(89) 3) 1, ,.o. lead Attachment Modes GN 1(83)

b11 .4). Ltijd Attactment Processes and7 P'-u Iment W I(50)

P.O. FabricdtLon Techniques and
X~qui [ynont W NO(W0
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'>At ~ 7- 7 7r --77

iolderilng Heat ( 1 (36) P.O. £nvirorerentai Conditions
CY 1(24)

P.O. Part Level Data Y 100)

SUS UN L(8I) P.O. IGFET GN 1(13)

P.O. FET GN 1(12)

P.O. Transistors GN 1(09)

P.O. Circuit. Component UN 1(00)

Cznsidered under MEL Device Element
Descri ptors*

Source (FET) GN ,(71) Considered under Circuit Component
Regions*

Considered under MEL Device Element
Descriptors,

Spacecraft En- OR 1(51) P.O. Application Environmient OR 1(35)

v t rorrnent
Considered under Applications

t ci I ides:

Ground Checkout OR 1(52)

Satellite Launch OR 1(53)

'taLtlliLe Orbit (Flight) OR 1(54)

Spec-ial NOC fr;U I 5) a1 . r Considered under Cir.:uit Cemplexity*

b) •.S p,.o. Circuit Functions BK 1(49)

Special Active (,N 1(4d) P.O. Circuit Component GN 1(00)
Devices NOCI

Considered under MEL Device Eiemerni.

lescriptors*

I ncl Iizes:

Acousticdi Transducer GN 1(49)

Cryotron GN 1(50)

Resonant 3•ate FI'? GN 1(51)

Special Military Y MI"') :11C Considered under Specification Refer-

1'.0. I'drt I.evel I)ata Y 1(00)
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i! *
I

Sp9ciil Relia- Y 110) V,14 Considered under Test Type*
bility Study

P.O. Part Level Data Y 1(00)

. ifiC Informd- ill H(69) P.O. Vendor Report. HL 1(67)
I t rn

(:mn.idered under Report Type*

Specification Ref- P.O. Part Level Data Y 1(00)
erence*

! ~M1 I°M-2"3700 Y I(II)

MIL-S-!9500 Y [(12)

MIL-ST,-202 Y (1.3)

4I .-S'I 7'I()- 50 Y 1(14)

NASA Y 1(15)

<AIDC Spec. #2867 Y 1(16)

OJber Procuiament Y 1(17)
Vt-ndc , Y !(18)

p eial Military Y [(19)

Specifications Ill. 1(58) C.-.m, iuc.d under Report Type*

Spectrographic P 1(10) •.4 |.. 1"41 ltre Analysis Techniques
Anal'sis 1, 1(01)

11.0. ft, lure Analysis Studies P 1(00)

Sperry Gyroscope SD !(59) ',4 i.t). iAvia',cc User Ill, 1(26)

Sm,-iJured under Report Source*

Sperry Senli- RD 1(74) d) $'.(•. ,w,+aviLJed under flanufacturer
conductor (15) RD 1(69)

b) '.9I i'.o. uevice Manufacturer BL 1(25)

Considered under Report Source*

Sponsoring Of- see:
CgdnfiZdtion*

Device Manufacturer HL (106)

IDevicu User (Equipment Mfgr/
Systems Contractors) HL 1(37)

1
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Sponsoring Or- See (cont'd)
(qnazation
({ont'd) Industiy Associations (ASTM, IEEE)

BL 1(08)

Military ana Space w.L (30)

Non-Military Govet nment Agency
(Other than NASA) BL 1(39)

R&D and Test Laboratories (Includes
University Labs.) BL 1(40)

Sprague Electric RD 1074) a) V..Considered under Manufacturer
Co. (16) RD 1(70)

b) 00,4 P.O. Ievice Manufacturer BL 1(25)

Considered under Report Source*

Sp)uttering W 1(27) P.O. T1hin Film W ](26)

P.O. D•p)osition W 1(22)

P.O. FIl-ricatiion Techniques and
Equl pment, W 1(00)

SSI (Small Scrule iw( I(85) .. Con-;ideitd under Scale c-f Integration*
Integration')

Stacked-Arrays GN 1(90) 1. 1 ,.0. Ledd hAttdchb ent Modes GN 1(93)

Statistical Tools OR 1(15) 1,.(). Rel iability Technology OR 1(00)

I nc I udes:

S;~~,w-(-A=eratto•n Factors Olt 1!16) •

Atttibute,- Data Analysis OR I(17)

l* e.•gn of Experiwients OR 1(18)

E::xpunential Ditribution OR 1(19)

Machrne Processing OR 1(20)

Viz iables Data Analysis OR 1(21)

Weibull Analysis OR t(22)

Step Stre.-; T*-,t Y W(7S) ?. /0P.o). Part Level Data Y 1(00)

I net tidez.:

S•tep Stress Domain*

.Step Strets Maximum Temperature

18
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L(p Stress Test P.O. Step Stress Test Y 1(73)
exxma i ]

P.O. Part Level Data Y 1(00)

See:

Atniosph.cric Environmuents~ Y 1074,

Current Y 105)

S~High Temperature Y 1(761 "

Meci•anical Environments Y 1(77)

Power Y 1(78)

Therm-il Environtnents Y 1(79)

voltage Y 1(80) i
Comnbination Y 1(81)

Step Strte-i Test , P.O. Step Stress Test Y 1(73)
Max tnitin 'runtpera-
ture p.(. Part Level Data Y 1(001

Y 1(82) . 21 C I
Y 1(81) 21,C to < 102.5oc

Y t(04) 102.5'C to <202.5o C

Y IW(5) 202.5OC to < 302.5.C

Y 1(86) js02. 5-,C

Step Stress OR 1(12) P.O. Test Techniques and Procedures
Testing 1(03)

1-.(i. I(4-licbility Technology OR I(O0)

StLitch TC Bond GN 1 (97) d) I'.1. Thurmo Compression Bonding

i*.W I).•ld/Terminal Bonding W 1(37)

', P. A:-.-m.ibly W 1(30)

P.-•. fr'jbrication Techniques and
EkXix t ri•nr W 1(00)

b) 6 .) I'.. Ia-sci ,erminal ".ond Mr-de GN 1(92)

181.
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Stoltso Element RD 1(49) ltI Considered under Circuit Complexity*

•;rtraiju Klum,•nt See:

Magnelic Film

Superconducting Storage Element

Stordye Li fe lest 14.0. Part Level Data Y Y(00)S~Tenp-er a ture
l Y 1 (44) ;ý 2loC

Y 1(45) 211C to <102.5-C

Y 1(46) 102.51C to < 152.5,,C

Y 1(47) 152.5'C to < 202.5c'C

Y 1(41•) 202.5 C to < 302.51C

Y 1(49) >3:02.5-C

Storage Time M i(19) f,,r P.O. Physical Parameters SI) 1(07)

P.O. Circuit/Device Theory SD 1(00)

Strip Line (.N 1(•31 J) P.O. DIitributed Passive De-vice
Fl iters ;N 1(37)

1P.O. Circu t Component GN 1(00)

Conbideted under 1.!Ei. Device Element

Sua r i ne :;ue Shm•,)ard !ubvi r ne

Sub-OLtIca1 P 1(14) . )P.O. Fa iIlure Aridlysis Techniques
) £ect--ot a 1IgneI • P 1(01)

Eriergization
(Non--IR) P.O. FPziure Analysis Studies P 1(00)

S ub~i raL Muter- IJK I1(46) , Considered under Nn-Functio.al- id.*l . El ements •

P.O. I)eve Element Materials
BK 11(26)

I nc l ude•;;

Ali•,nina hK 11(47)

,erim.cniux Bll" il(1491)

1



3ul-s rate Mater- Includes (cont'd)
ials (cont 'd)

(lass RD 1(89)

Sapphire BK 11(50)

"Silicon BK 11(51)

Substrate Materials NOC 8K 11(52)

Substrate Mater- BK 11(52) 1 P.O. Substrate Materials BK 11(46)
iials NOC

Considered under Non-Functional
Ele!nents*

P.O. Device Element Materials
BV, It (2 6)

SuperconductiviLty Si) 1(49) P.o. Physical Phenomena SD 1(23)

P.O. Circuit/Device Theory SD 1(00)

Surrace EnvLron- See shipboard Surface
ment

Surface Passiva- W 1(21) F[.O. Fabrication Techniques and
tion Equiptnent W 1(00)

Surface Protection PK 11 (53) . Cunsidered under Non-Functional
Elements*

1P.O. Device Element Materials

13K i1(26)

Inc 1 udes:

Glass [iD 1(89)

Silicon Nitride BK 11(55)

biicon Oxide (SiO or Si02)
14, 11 (56)

Patsivdted NOC IK 11(57)

ztivey and Re- w[. I(59 c.n.IdeLto under Report Type*
.'.• ii t vmc! Repor Type

• • Avai lable lk.-vices/Circuits/Funlc-

Lions I1L 1(61)

EqiZtapment BL 1(62)

S::In H BL 1(63)
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S::aivey and Re.view Includes (cont'd)-• t o, il 1d)

Processing BL 1(64W

.;ylvznla (14I SD L(59) y+4- P.O. Device User BL, (26)
-SD L(94) Considered under Repo.'t Source*

Sylvunia Electric RD 1(74) a) 8.Z Considered under Manufacturer
Products, Inc. RD 1(71)
(17) b) . P.O. Device Manufacturer I1, 1(25)

Considered under Report Source*

Systems. Effect- •.j/ Other NOC
i venets*

Systew Am;i ,,i- ol< 1 (86) &./c P.O. Application Design Techniques 'and

t I OttConsideration~s OR 1(79)

Considered under Applications

Tan Pt Ia IlK 1Y(44) F,3 P.O. Materiels NOL BK L1(13)

Considered tinder Functional Elementst

P.O. Device Element Materials
bi, 11(26)

-'l't.l..luil1 Oxide 13K 1I(15) . P.O. Dielectrics and Insulating
Materials BK 11(08)

Considered under Functtonal Elements*

P.O. Device Elemient Materials
BK I11(26)

Technic-ýi Rep,'rt Bl. I (bb) ,.-4 ConsLdered under Report-' Type,

'1Teledyne (15) SD 1(59) 1.4 P.O. Device User SL 1(26)
SD 1(95)

Consid.ered under Report Source*

rTemlperature y 1(51) (IO Considered under intermittcnt Stress
DVia'41 I 11'

1,.(). inerinimttent .Life 'rest Y I(50)

P.O. Part Level Data Y 1(00)
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-Temperature (cont d) See also:

Envi ronmenta I Capabi 1 ities*

Operational Static Life Test
Temperature

-nStorage Life Test Temperature

SIntermttent Life Test Temperature
lI

Step Stresb Test Maximtsi Temperature

Accelerated Life Test MaximIuM
Temperature

,'perational Dynamic Test M.-AXzwlum,
Tempera t ure

-"TenazzrjI ure P 1(44) P.O. Failure Stress Domnain P 1(33)S@. 102. ', C

P.O, Failure Analysis Studies P 1(00)

Temperature P I(45) 9'. P.O. Failure Stress Domain P 1(33)

""1.O. Failure Analysis Studies P 1(00)

Temperature GY I( 37) F.]40 P.O. Envirorunental Conditions GY 1(24)
Cycl ing

P.O. Part Level iWta Y 1(00)

Terminals GN 1(72) . Considered under Circuit Components
Regions*

Considered under MEL Device Element
Descriptors*

Terminal Strength GY [( J) /a P.O. Environmental Conditions
(Lid Pull) GY 1(24)

P.O. Part Level DYta Y 1(00)

Terminators GM !(39) P.O. Distributed Passive Device
(;N 1(37)

11.0. ('Ircutt Component GN 1(00)

Cun.,ýiaered under MEI. Device Element
Descri ptors*
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II
'Test Data Ht 1(66) Considered under Report Type*

S'l'ust .Equipment/ qL 1(48) Considered under Data Validation*
Procedures
Approved by Non-
Resident Source-
Sponsur Repre-
sentdtive

'est Equipment/ HL 1(49) Considered under Data Validation*
Prt)cedures

Approved by Resi-
:1 dent Source-

Sponsor Agent

"*'e-;t Pattern SD 1(75) 7-10 P.O. Functional/Circuit Design and
Optimization SD 1(71)

'rest Pattern. See Use of Test Pattern W 1(60)

Use of

Test k(uports OR 1(77) j.]/ P.O. Relidbility Data OR 1(72)

Considered under Applications

'Test Results GY 1(43) lo P.O. Part Level Data Y 1(00)

jIncludes:
Acceleration Pdctors OR 1(16)

Attributes, Summary GY 1(45)

Failure Analvsis Results GY 1(46)

Performance Curves GY 1(47)

Raw Variables Data GY 1(48)

Reliability Attributes Suirmiary
GY 1 (49)

Variable Analysis Sunimaries
(Y 1 (50)

Test Terlhniques OR [(01) P.O. Reliability Technology OR 1(00)
-nd P-Lucedure-s

Includes:

Accelerated Test:ng OR 1(04)

31
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Tu.--tL Techniques Includes (cont'd)
ind Procedures
(,.•,nt 'd) Agree Testing OR 1(05)

Atmospheric Stre2s TestingS~ OR 1 (06)

Burn-[n Procedures OR [(07)

Mechanical Stress Testing
OR I(0)

Operating Tests OR 1(09)

Radlation Environmnents OR 1(10)

S"crt:*nntng Procedures OR I(l1)

Step Str,_s. Testing OR 1(02)

Thenriwl Stress Testing OR 1(13)

Test Ttchniques and Procedures
NOC: OR 1(14)

rest. Technique.; OR 0 1(14) Test Techniques and Procedures
ind Procedutzts OR 1 (08
N 1, P.o. Re IabL IItv Technology OR 1(00)

Ter• Type* !,.o. Part 1,evel LJ~ta Y I1(00)

See:

Iivve 1apmtental (Experlmenta)*)

imrfcarmgance Y 1(02)

Iiy Asztirance Wevict: Test
i z ,ented*) Y 1(03)

- =-'Id Hel abill.Ly Study
III IY 1(10)

Test. SD [(7Si.00) i'.k,. ,'t:,'uit. Device Implementation
-- -:..i) I t '))

iii i"- ... . :: =• • •'.L" -;/ 'Llt W i' l rhat.1•-tertzat .<in

S•- 1 (05)
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J--- 7, T77 777 , , ! .

-feias Inst~ru- RD 1(70), a ' considered under IManufaicfittur
mrts. Inc'. (laY AD 1 (72)

b) I'4. P.O. tevice Manufactuer BL 1(25)

Considered under Report Sourcei

_TVIC* See Thin Film - Pure IC

Thermal, Conduc- SD L(50) P.O. Physical Phenomena. SD t(23)
tion P

Thermal Conduc- S; t(20) i' P.O. Physical Parameters Sy r(07)

P.O. Circuit/Device Theory SD 1(00)

Thermal Diffus- SD L(21) P.O. Physical Parameters SD 1(07)'
i vilty P.O. Circuit/Device Theory SD 1(00)

Thermal Environ- Y. 1(09) I./6 considered under Step Stress Test

ments Domai n*

P-.O. Step Stress Test Y 1(73)

t I P.O. Part Level Data Y 1(00)

Theirmal Environ- Y l (91) , Considered under Accelerated Life

ments Test Dowain*

P.O. Accelerated Li-fe Test Y 1(87)

P.O. Part Level Lata Y 1(00)

Thermal Shock P [(46) a) %.4 P.O. Failure Str'ess Domain L, 1(3)

P1.O. Failure Analysis Studies

b) 1 P.o. Environmental Conditions
GY (24)

1'.11. I-art Le.veL obata Y 1(00)

I!
II
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Thermal Stress OR I (1 1) P.O. Test Techniques and procedtifes
Testing OR 1(03)

P.O. Reliability Technol&4gV 1* 1(00)

Thermo compression W J(je) T.'7 P.O, Legd/Termindl Dondinl it z(37)
Bondi ng

P.O. Assembly W 1(30)

P.O. Fabrication Technicflles and
Equjfrlent W I(00)-

I I)( I udes:
W)}c TC Bond C1 (9 -4

SBl(ch TC Bond G# I1(97

k edge Tr• Uond GN 1(9§)

Thermolec(tric 1L) L(51) P.O. Physical phenomena SD j(?3)
EffectA P.O. CircutL/Device Theory SD 1f(O0)

Thick Film W I(2Q,) a) .L'? P.O. Deposition W 1(22)

P.O. Fabrication Teclip/146s and
Eq•uipment bf f-(00Y'

Includes•

Metal Screen W 1(24)

Silk Scre~en ý* 1(12))

b) 55 P.ii. Film GN [C27)

P-i " 'l Im Pure RD I (09) C' / ins,,dered under Microedtronic-
LC Sub- Cateegcry*

Thin F! im W- 1-120 a) 97 P.4. IJLkpuSL!tjn -W- 1422)

11.0. F-skLrJCd4 t on Tectinique-s an&'
Equlpmn-nt, W 1(00)

1.ii( I ude:.,-
S~:;pijttc-r•"- W, 1(27)

Vdcuout; LA-iosm it; on W, t'.'2hB

Vcipor 0týs.uumj W, I (z9)
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T- 7,17-Z 7T17

Th~n, F!InON 01 Y(82) P.O. IGFET (w 1(13)

P.O. FE'r 01 1(121

P.O. Transizstor GN 1(09)

P.O. Circuit Coieiponent GN T(00)

Consideted undcer 9MIf, Device ElemenZ.
Ljescriptors*

TtI)n V13kh Pure RD) L(10) .1 considered under Microelectronic
IC ('rrlc*10 Pas- Category*
s Yo- S3ujirat~e

Tin. 11145) ~3 P.O. Nte*4ridil 1s)j UK 11(13)

Considered ujnder Functional leznents**1P.O. D:-vice 1Z1enitenL Y4aterial

Titaniumwia ox- HlK 11(16) k.:5 P.O. Dielectrics and Ynsulatirig
ide Haterials fik 11(013)

Considered under Functional Elements*

P.O. Device Element. Material1
BW 11 (26)

T2 L* 17frL

TO- Packagje Type
Toler-inces SID 1(7b~) P.'u. Functionial Circuit Design and

(ip inLatonSD 7l

Trade-Of f s SD 1(77) &'F.iinrctional/Circuit aesiign ar~d

Transconductaince G1() .3 I".toevic~e Paraineters t.Y 1(9 3)

Tra nsa j-.Iors GN 1 (091 v I.a) Circitw 0Cousponient 014 TWO)

"0'onsiader eui tindat VIEL. D~ev ice i.1 onent ;
itIA)14u 'Tran=,itors OW 1(10)

CanpIlvnkentdry GN 1011) i
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'Iarnsi ~it or-s Includes (cont d)

((~onL d)F0' MYeld Effect Transi.;tAor*)

Mult.1ple Eiiiit~ter GN 1(C17)

L4pN GN I(0s)I I'PNP GN 1(19)
PNP - lateral GN 1(20)4 Power ON 1(21)

sintli1 Signail GN 1(22)

thlpm, Jnilion UN 1(23)

Trrdnsltrorn EIle- 141) 1( /4) d) y ~Cons~idered unduer ManufacturerIl-Of)( CoCrp. RD) M ( )
t19) I,) P.O. Device Manufactuxer 10. 1(25)

Consiidered tinder keport. Source*
- ~~~~~~THI(AC (fit, Iiteral I ON I (0.-S) .. NI evcs N1()

Triode it-h - " Pm">-vcsGI(1

P.O. Circaitit "'Altponent GN I(00)

Cons, dereo under MEL !ev'-ve Clement.
OescriJpl,.,5*

01.21(.pA) It 1) 1C-I) P. 0. W zgzuLd IA)g-cj RD I(i

tCons iderid under OJperatitonal Type*

TIunnelI Diode ON 1I (W) P. a. Dode GN 1( 30)

v.0. Circ-uit Comrponent GN 1(00)

Cainsidered under MEL Device Element
Desori ptOrs*

tilLrstsofllc Bond (;N 1 (910 d) 11P.c. I .d/P1Iermjnjn1 Bond Mode
'N 1 (92)

V,1 1-.(P. Li/emilBonding Wi(37)

P.C~. AsN-b y W 130)

1'.(). Fibrgit-,t ian Teec'iroques and
I-.q~jIa pmen t W I (00)
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lt.a,:;ontc In- IP 1(%15) P.O. Failure Analysis Techniques

I•|et ion P 1(01)

P.O. Failure Analysis Studies
P ](00)

-7 i31Considered under ;I-krt Security
Classification*

See:

Limited Ill. 1(17) and/or Pro-

prietary Information BE, 1(18)

Unt lUn'e4 I (2 ) .3 P.O. Transistors GN [(09)

P.O. Circuit Ctiupone-nt GN 1(00)

Considnred tCnder MEl. lXevice ElementDescritopirs*k

Union Ctrbid RD 1(75) d)(2 Considered under t-lanufacturer
FIectron its (20)

6) P P.O. Lkevice Mrntuffdcturer 1L 1(25)

Considered under Revort Source*

UnRpeeifiezl Equip- o• 1S) I t4 , Contzidevd undur Equimiient Class*
ux-rt Class

Ctn:rs idut.reLd under Appl icat iun:.

Uns peeaii f a En- OR 1(V5) P./J P.O. Aoplication Environtnutnt
S"i r'"vwent or I (105)

Considered undier Appi£catiorms

Use of Test Pat- W 1(6k ) .O. Process Control Tec:iniques
terns W 1(55)

11.0. Fa br ria eat Lion Techniques ano
Equipulnit W 1(00)

I U.L:t Procurement. Y 1 (I1) 1,• Conziderwd utdeLr Speciftication kef-
erence*

P.O. P4rt Level I 11ta Y 3OO)

th-.ur ropriet4ty W i (u4) P.V P.O. QUuIlty A;iuranTce Specificationsf .e tteening and W 1(80)
L"uIn In Specifica-

V,,'um P 1!411 •'.4 P.O. Failure Stred Domaidn P I(33)

P.O. Fdilure Analysis Studies P 1(00)
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V-f11n k W) I )t w (!; P.O.. 'rhin Film W 1(26)

P'.O. IDeipoJlflon W 1(2;.)

P.O. Fabrtw.itiun Techniques anid

q(luilxnent W f(00)

V.ilti, Fni int, ne rint|r .,., (it ht-r Noc"

V1ttpoif 1-1 it i W 1(29) 171 P.O. Thin F-'li! W 1(26)

P.(,. lh-qxisitton W 1'22)

P.41. Fabrication TechnJiqreU and
tEjut is~ent W 1(00)

V,11 Jible ON I(-")) P 13.O. Capacittcrs ON 1(24)

P.O. Circui-t Cosnlxonent ON 1(00)

Considered under MEL Device Element
I)escr zptorst

b) 11.:• PO. Resi.stor (N 1(42)

11.O. Circuit Component 011 1(00)

Considered under MEib, Device Element
Lj.:scr i pto s5*

S• ~ ~ ~V~ i 'i .A f•l,'-.AU,,i • g n +Iy-t G 1' I ( 5.0 ) P'/ b i .O . Tu s L. R e s u l t s G ;Y 1 ( 4 3 ) ••:

1P.O. Part Level Data Y 1(00)

Vat I ihlds Dl)ta O1 1(-1) 1-9 P.O. st.it iStiCal TOO.1 ON 1(15)

P.O. RelH b, tI u Ly Technology OP 1(00)

SVdt Y 1(18) ,IC Considered undez Specificatton Pter-* et ~{e

1P.O. Part t-evel Dcita Y 1(00)

Vendor Report ill. i (107) Considered undtr Report Type*

I flcj udv.s:

';une'r•l Cetalog UL 1(68)

Specific 1niortration BL 1(69)

Vendor AppItc&- (- O 1(81) ,Cnsidered under Applications

t Io Noi t-.ý

1i93
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Vejidor QA Plans W1 I(8S) V'.0. UuIdtty Assurance Specifications
.~nd Specifica- W I(SO)
L~ions (perform-
ince sxs

Vu-ndur Scizeening W 1(86) V 'P.O. Qualit~y A.-uimnce Specifiv 1tloris
aind hsur-In wW91(0)
Jreci ficat ionsI V iti .0 i tn P 1 (48) P. t4 Va . I 'tilre Stres.; Ikx1Id in P) 1 ( 3 )

1,. t. F'itlure Ana)y-is Studies 11 1(00)

Vilbr-it ion, Fatigue GY 1(40) v. ' [.4. Finvironmenl-al Condi tions GY 1 (24)

P..Pdrt L~evel 01tt Y 1 (00)

Vi btal-icni Randon, (TY 1(41) m ij . u~. lEnvi ionrnental (.nnlitio. a GY 1 GA~)

1,.o Part Level D..it. Y 1 (00))

Vhibrationi. Vari- GY (4.e) /I- P'.0. EnvrorunmetiLd Coriditions (N L1(24)
able Frtvpistrny

P.O. U '.PsI, 14. Levl Dk.ja V 1 (0i0)

Vid(eo (WidceW-nd) RO DI (sjO) .1 1 : .0. (ircutL IFrurct ions 10% 1(49)
Anip i f i ur

SCton.;racredl indur C-itrcuit CIutnj~eXIt y*

V isuisIl in--.pt~ ion P 1(lb) p~.Failure Analyisj! Teuchniques
11 1(00)

1,.41. FXtilure Analysis Studies P 1(00)

Voltage Y [(54) I'c --ni.,ered under Intermittent Stre.ss

Pl.''. Part L~evel Data Y [(00)

1,i'. Vialt ctqte (All) (N 1(61)

Voltage yL [(HO) te Co:ak tidnder Step Stress Test

P.oj. si .lp St.-ý3 'rest Y 1(73)

L'.v. Volta'jv (All) cIY 1(61)
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vodtzige Y H(94) V.1 considered under Accelerated Life Test.

p.0. Accelerdt-ed Life Test Y 1(87)

11.1j. Pdrt L~evel iWia Y 1(00)

Volt~atle (AlMI (-,y (wl) ~'3 thultidl ifit;:d Lerins

Volt dqu Ruqu- I*, I C/0) a) i..circuit. eunctions IN( '(49)
.I - or

b) ~ 1.0'5 . viode 6'N 1 (30)

11.0. Circuit Coitiponent (4 [(00)

Considered under MEL. Device Elemerfls

lk-scriptors*{Wafer CutitIing W I (fil) i,.o. wafer Preparation w 1(04)

P.O. Fa~brication Techniques and
Equipmlent W 1(00)

Wafer EULIiliij W IiOD) 11.0. Waifer Preparation W 1'(04)

A

I W~ cc ~spp; WP.O. Fibrication Techniques and

E:;uipmient W 1(00)
-,Wp.. Wafer Preptration W 104)

P.O. Fabricat ion Techniques andI Wafr 1z~ '~'' ~ Eqjuip~ment 1W 1100)

P'.O. FdbLticat on Techniques and

1~J~ifet W(00)

I'|-1C I ude
+II

W~afer ILdpp.,nq W 1H07)

Water Pouti-ling W 1(08)
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Washing W 1 (19) P.O. Photolithography W 1(14)

P.O. Fabrication Techniques and
Equipment W 1(00)

Washing W 1(34) 7P.O. Assembly W 1(30)

P.O. Fabrication Techniques and
Equipment W 1(00)

Wedg. TC Bond GN 1(991 a) P.7PO. Thermo Compression Bonding
W1 7(3S)

P.O. Assembly W :30)

P.O. Lead/Terminal Bonding W 1(37)

P.O. Fabrication Techniques and
Equipment W 1(00)

b) . P.O. Lead/Terminal Bond Mode
ON 1(92)

Weibull Analysis OR 1(22) P.O. Statistical Tools OR 1(15)

P.O. Reliability Technology OR 1(00)

Welded IN 1(91) P.O. Lead Attachment Modes ON 1(83)

Westinghouse Elec- RD 1(75) a) T-2 Considered under Manufacturer

tricCor. (1) D 165)b) 74 P.O. Device Manufacturer BL 1(25)

Considered under Report Source*

Wire Bonding* See Lead/Terminal Bonding

Wire Material BO I(21) Considered under Functional ElementsO

P.O. Device Element Materials
BK 11(26)

Includes:

Alumienum BK 11(28)

Gold unde 11 (29)

Wire Material NOC BK 11(30)
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Wire Mat.erial [IK 11(30) P.o. Wire Materldl BK 11(27)

Conbidered under Functionadl Elements*I

tml I1.(,. Device Eileient Materials

Wi', k Furwct ion So 1(2) P.O. I'hysicai Pcrditieters s) r(07)

11.0. Circui*/Devi'e Theory SD 1(00)

Work Hardening SI) I (")t) P.O. Me~illurcgi'dl Phenomena SD 1(53)

"Workniinnshi p 1)e- , I (bi) ,.(). *.,t1u:5e. of Failure P 1(49)

1P.o. Fadilure Analysis Studies P 1(00)

I nc I tide.;.

;Ixt-..ve Lead Length 1, 1(621

+ -i,.Lcper C(wiipunent Alignment

1, 1 (b 1)

Imp inper Mask AligrnK'nL P 1(64)

Iiiijta. qer P1ackage Marking P 1(65)

* lImptipeqr Wi rt- londing P 1(66)

I,,) Ise lMateriJls in Package P 1(67)

• •,-,1tchf^:; P [(68)

Wot killaaaahip Uelects NOC P 1(69)

Wotkminship Die- J"I (tbg) 11. l.0. Wcirknainship I)efects P 1(61)
feet:. NOC

C.O (Xtistes of F'ailures P 1149)

- i'.0 ,iJ urti.r Analysis Studies P 1(00)

X-IRay Evaluation 1 1(17) V.o. F.iiluie Analysis rechniques
1' : ((00)

i'.'). ��1i [ltre Analysis Studies P 1010)

Y: iLId W 1(04) P.O. ;,',,-es• ffectivene-ss W 1(05)

11.4). Fabr ication recliniqies and
I;i u;jia IW r L (00)
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Ytming's Modulus S-) 1(57) P.O. Metallurgical Phenomena SD) £(05)

P.O. Circ'uat/De-ice Th'leory S) 1(00)

VI
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10.0 RAC APPLICABLE TERM DEFINITIONS

The definitions cited here are for use in correlation with
the Structured Term List, Section 8.0, and the Alphabetical Term
List, Section 9.0. These definitions are intended to explain
the technical meaning and system use of the term. The terms
have been defined as they pertain to microelectronic usage with
the RAC system. If a term has more than one primary usage and
each usage was considered important to the RAC system, the term
has been defined for each primary usage.

S~MAJOR CATEGORY headings and MAJOR TERMS within thecategories are typed in upper-case letters. Terms related to

the major terms are typed in lower-case letters. System related
concepts are identified as "see" terms.
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The alphabet and corresponding page numbers:

Page

-A- 201

- B- 209

-C- 212

-D- 222
-E 231

- F - 236

.G- 245

-H- 250

-1 - 252

259

-K - 260

L - 261

- - - 264

N - 276

0•- 280
P 287

297

iR 298

_ S 303

T 314

-U 320

v 322
- 325

i i327

y 328
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ACCELERATED LIFE MAXIMUM TEST TEMPERATURE:

I || (Ambient Temperature Condition, Accelerated)

The environmental condition of ambient thermal severity at
the maximum level of conducting the "ACCELERATED LIFE TEST".

/ Accelerated Life Max. Test Temperature <21°C:

Thermal severity level is less than 21 degrees Centigrade.

Accelerated Life Max. Test Temperature 21 0 C to <102.5 0 C:

Thermal severity level is in the range from 21 degrees to less
than 102.5 degrees Centigrade.

Accelerated Life Max, Test Temperature 102.50C to <202.50C:

Thermal severity level is in the range from 102.5 degrees to
less than 202.5 degrees Centigrade.

Accelerated Life Max. Test Temperature 202.5 0 C to <302.5°C:

Thermal severity level is in the range from 202.5 degrees to
Iless than 302.5 degrees Centigrade.

Accelerated Life Max. Test Temperature >302.5°C:
Thermal severity level is in the range greater than or ecral

to 302.5 degrees Centigrade.

ACCELERATED LIFE TEST:

An "Operating Test(s)", environmental test or a test combina-
tion of these, which is conducted in accordance with "Accelerated

STesting" procedures. (See "Accelerated Testing (TEST TECHNIQUES &
PROCEDURES)").

ACCELERATED LIFE TEST DOMAIN:

The specific nature of the externally applied test stress(es)
of the "ACCELERATED LIFE TEST".
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Accelerated Testing.:
Testing in which the applied stress severity level is chosen

to exceed that stated in the reference conditions in order to
shorten the time required to observe the stress response of the
item, or magnify the response in a given time. Purpose of such
testing is to achieve these results without altering the basic
mechanisms of failure, or their relative prevalence. On this
basis, "Accelerated Testing" is usually performed at a fixed level
of elevated severity. "Step Stress Testing" is covered by another
descriptor.

Acceleration Factors:

(See "Acceleration Factors: STATISTICAL TOOLS").

Acceleration Factors:

Ratios between the times required to obtain given proportions
of failures, each for two different sets of stress severity condi-:1tions and which involve the same failure mechanisms and/or failure
modes.

Acoustic Noise:

(Audio Noise, Sonic Vibration)
Application of or exposure to (of the device or assembly of

devices) random fluctuations of energy in the audio range. (See
"Failure Stress Domain, Noise, Acoustical").

Acoustical Transducer:
Any device which changes electrical energy to mechanical

energy, or vice versa.

Activity Monitored by Source-Sponsor Representative (Data
Validation):

Reported testing was witnessed by a representative of the
SPONSORING ORGANIZATION, as ascertained by the representative's
stamp or seal and signature of the responsible official of the
SOURCE organization.
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Activity Witnessed and Report Colmtersizqned by Source-Sponsor Agent
(Data Validation):

This DATA VALIDATION ranks first among the set of eight des-
criptors. Reported testing was witnessed by an agent of the
SPONSORING ORGANIZATION and the documentation countersigned by this
"cognizant inspector.

* Adder(s):
A Logic circuit the output of which is the sum of two inputs-

with carry digit, in the case of a Full Adder, and without carry*. digit, in the case of a Half Adder.

AGREE TEST:

(See "AGREE Test (TEST TECHNIQUES AND PROCEDURES)").

AGREE Test:
"A test procedure which conforms to recommendations set forth

in the AGREE report, and in accordance with specifications or
standards devised as an outgrowth of that report. (AGREE Report,i•, ~Reliability of Militgar Electroni~c Eq/i~ment, DOD Advisory Group
on the Reliability of Electronic Equipment, published by U. S.
Government Printing Office, June 1957.) Documents based upon the
AGREE report includesMIL-STD-781 and the Established Reliability

(ER)MiliarySpecifications.iI• Although originally advocated with orientation toward testitest
methods for equipment, essential AGREE concepts have been adopted
for evaluations of devices or components. Such is an AGREE life
test which requires that microelectronic devices be subjected toi, a combination of vibration, temperature cycling, and on-off elec-
trical stressing to simulate as closely as possible actual system

applications and environments (Method 1007: Military Standard
(Proposed), Test Methods and Procedures for Microelectronics,
Project 3962-0002: RADC (EMERM), Griffiss AFB, NY, 14 July 1967).

Airborne Maiinned:t (Airborne Inhabited)
An "Aircraft Environment" in which in-flight personnel must

operate the system.
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Airborne Unmanned:

(Airborne Uninhabited)

An "Aircraft Environment" in which remote operation of system
obviates the need of in-flight personnel.

Aircraft Environment:

Application environment associated with an equipment system
for flight through aerodynamic means.

Alloy Junction:

A p-n junction formed by alloying a metallic dopant with the
semiconductor material.

Alloying:

The mixing of two or more metallic elenjents.

Alloyin:

The mixing of a metallic material and a semiconductor to form
a localized alloy. On solidifying a eutectic alloy precipitates
from the mix and constitutes a heavily doped semiconductor region.
This region in contact with the unalloyed semiconductor forms a
p-n junction.

Alumina:

(Aluminum Oxide)
A dielectric compound of Aluminum from Group III of the

Periodic Table and Oxygen from Group VI.

Aluminum:
An element of Group III of the Periodic Table which acts as

an acceptor impurity in Si and Ge.

Aluminum:

(Al)

.- metallic element of Atomic Number 13.
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h1,Aluminum Silicon Eutectic:

An alloy of aluminum and silicon of such composition that its
melting point is a minimum in the phase diagram of the alloy system.

Aluminum-tn-Aluminum, Direct (Al/Al, Direct; Aluminum-to-AluLminum,
i Inverted Chip; Aluminum-to-Aluminum, Flip Chip):

Inverted chip bonding with aluminum metallization material
bonded to aluminum circuit metallization material. A wetting agent
or intermediary material may be used. (See "INTERCONNECTION SYSTEM").

Aluminum-to-Aluminum, Wire Bond (Al/Al., Wire Bond):

An aluminum wire bonded to aluminum circuit metallization
material. (See "Interconnection System").

Analog to Digital Converter (A/D Converter):
A circuit which converts a linear, or analog, signal to a train

of digital pulses proportional to the properties of the linear sig-
nal.

AND Gate:
S..A logic gate with more than one input which gives an output of

a logical "zero" if ay of the inputs are a logical "zero", and an
output of a logical "one" only if all :nputs are a logical "one".

Anode:

The positive electrode in a semiconductor diode.

Antimony:

An element of Group V of the Periodic Table which acts as a
donor impurity in Si and Ge.

APPLICATION DESIGN TECHNIQUES AND CONSIDERATIONS:

Major aspects and relations for device design compatibility
- with requirements of general applications. (See "FUNCTION/CIRCUIT

DESIGN & OPTIMIZATION").
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APPLICATION ENVIRONMENT:

(SERVICE ENVIRONMENT, APPLICATION USAGE, APPLICATION
*_ SEVERITY CLASS, SYSTEMS CATEGORY)

The comprehensive level of environmental conditions as associa-
ted with the category of systems application. (See "FAILURE
ENVIRONMENT") .

APPLICATION STATUS:
The state-of-the-art of applied technology in system service

conditions. The maturity of system utilization.

ADDlication Stress and Parts Counts:
"(Device/Count Application Stress Summary)

A summary of number of devices by type, and their associated
service environments, which are utilized in specific systems/
equipments.

APPLICATIONSI
Information and data concerning assemblies of devices for

system service conditions (applications).

Arjilbetic Functio•nal Unit:
A digital circuit combining registers (assemblies of bistable

multivibrators) and logic gates to perform elementary arithmetical
operations. Such units include: adders and counters. (See
"Adders, CIRCUIT FUNCTIONS").

An element of Group V of the Periodic Table which acts as a
donor impurity in Si and Ge.

Fitting together of all elements needed to produce a com-

pleted electronic device, e.g., circuit chip, header, hermetic
seal, terminals, interconnections.
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Astable Multivibrator:

A two stage regenerative circuit which, in the absence of
external triggering, makes periodic transitions between two possi-
ble states.

Atmospheric Environments, Accelerated Life Test Domain:

Test stress domain consists of an environment as included by
the "Atmospheric Stress Testing" descriptor. (See term, as organi-
zationally grouped under "TEST TECHNIQUES AND PROCEDURES").

Atmospheric Environments, Step-Stress Test Domain:

Test stress domain consists of an environment as included by
the "Atmospheric Stress Testing" descriptor. (See term, as organi-
zationally grouped under "TEST TECHNIQUES AND PROCEDURES").

Atmospheric Stress Testinq:

Environmental testing in which the applied stress domain is a
severe condition of the device ambient atmosphere. Such stress
domains include: vacuum, gas pressure, salt atmosphere/spray, and
sand and dust. (See "Failure Stress Domain, Vacuum").

Attributes Data Analysis:

(Reduced Data Analysis, Summary Data Analysis)

Statistical analysis of reduced or summarized data wherein
results are expressed in terms of specimen quality, i.e., "good-
bad" and "conforming-defective", and analysis considers sample
counts having the specified quality. (See "Attributes, Summary"
and "Reliability Attributes Summary").

Attributes, Summary:

Reduced test or inspection data in terms of results which
report the device count exhibiting a specified attribute or quality,i.e., "fail", "defective". etc., independent of time (non-stoichastic variable summary). (See "Attributes Data Analysis").

Audio Amp:
Classed as Audio Amplifiers are linear networks that are used

primarily to amplify signals in the audio range, viz., DC to
approximately 50 KHz, although circuits with gain bandwidth products
in the megahertz region are found in the audio category.
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Audio Video Tape Recording (Document Format):
RAC Library document is contained on an audio tape recording,

a video tape recording, or a video film recording.

Automated Systems:

(Machine Processing)

Machine implemented techniques and provisions for recording,
collection, or the summarization of reliability test or applica-
tion monitored data. IC Testers is a term included by this des-

AVAILABILITY:

Studies, and application of the concept, "Availability", a
contributing parameter of systems effectiveness, which attempts to
quantify and predict the probability that an equipment or system
is operating satisfactorily at any point in time.
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Ball TC Bonding:

Thermo-compression bonding in which the end of the wire is
melted so as to form a ball. The ball is then flattened by the
compressive bonding force to form a large area contact.

Bandwidth:

The frequency range between the one-half power (-3 db) res-I
ponse points of the amplifier.

Base:

In a bipolar transistor, the middle region in which current
transfer from a low impedance circuit to a high impedance circuit
occurs.

Basic Materials:
I iMaterials from which device elements can be formed through

I • . subsequent processing.

t0 Beam Lead:

Cantilivered beam conductors formed as an integral part of a
microelectronic device by plating a thick metal film onto the
wafer and etching the lead pattern, followed by an etching away

-• of the semiconductor material between devices. (See "INTERNAL
CONNECTION MODE: and "Dielectric, Air: ISOLATION METHOD").

Beveling:
Lapping of a semiconductor device on a shalInw angle to the

surface to expose the cross-section of the device for analysis.

= ~Biblioarah (Report Type) :
A collection of references to relevant documents.
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Bipolar Transistor:

A three-terminal solid state device consisting of alternate
N-type and P-type semiconductor material separated by potential
barriers. Power gain is achieved through the injection of current
into the base region from a low impedance emitter region and trans-
fer of that current to a high impedance collector region. Transis-
tor action relies on the generation and recombination of hole-
electron pairs, hence the term "bipolar".

I
Bistable Multivibrator:

(Flip Flop)
A two stage regenerative circuit capable of existing in either

of two stable states and requiring an external trigger signal to
switch to the opposite state.

Boron:
An element of Group III of the Periodic Table which acts as

an acceptor impurity in Si and Ge.

Breadboarding; Circuit/Device Implementation:
(Pre-Product Simulation, Breadboard Modeling) I

Techniques for check out of microelectronic device perfor-
mance through utilization of basic device elements, such as dis-
crete microcomponents and hybrid assemblies.

Broken Lead:
(Broken Interconnection Wiring, Broken Lead Wire)

A mechanical imperfection due to a break in the device ter-
minal wires or leads.

Buried Layer:
A heavily doped (n+) region placed between substrate and

epitaxial collector layer which, because of its high conductivity,
is used to reduce the collector resistance of integrated tran-
sistors.
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Burn-In Procedures:

(Product Conditioning Procedures)
1J Procedures associated with the post-production operation

of devices for the purpose of stabilizing their characteristics
and especially isolating unstable and marginal devices. (See
"Failure Environment, Post-Production Screen/Burn-In").

! i Burn-In Test:
(Product Conditioning)

Testing directed toward the stabilization of device char-
acteristics and especially to isolate unstable units and those I

, -I with marginal life expectancy. (See "Burn-In Procedures").

|2 i
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Can, Hermetically Sealed:

A package which consists of a can, generally metal, with
hermetically sealed header and pins, such as for the JEDEC TO-5
can. Other TO numbers which are included in this classification
are listed as follows: (See "PACKAGE CONFIGURATION").

TO-5 TO-73 TO-76 TO-80

TO-70 TO-74 TO-77 TO-96

TO-71 TO-75 TO-78 TO-99
"TO-72 TO-79 TO-100

Capacitance:

The measure of the ability of a capacitor to store electronic
charge.

Carrier Concentration:
A measure of the number of free carriers per unit volume in$1 •a material.

II I

Carrier Diffusion:

(Charge Carrier Diffusion)
The passage of charges through a material in the absence of

an electrical field and as a result of charge concentration
gradients.

Carrier Generation:

The removal of a bound electron from an atom in a crystal
such that the electron and its vacated location in the atom
(the hole) becomes free to contribute to electrical current in
the material.

Carrier Generation Through Radiation:

Absorption of nuclear radiation by semiconductors cani i i;result in the ionization of atoms of the semiconductors, thus
the generation of carriers which alters the conductivity of the
device regions.
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Carrier In] ection:°

The introduction of electronic charge carriers into a medium,
such as the base region of a transistor, by application of appro-
priate bias potential.

* -Carrier Lifetime:

The time between generation and recombination, or injection
and trapping, of charge carriers during which they are available
to take part in the conduction process in a device.

Carrier Mobility:

The measure or the ease with which carriers may move within
a particular medium or material; expressed as a velocity per unit
electric field.

Carrier Recombination:
The uniting of a free electron with an ionized atom in a

crystal such that the electron is no longer free to move in the
material.

Carrier Velocity:
The velocity with which a carrier moves through a medium

under the influence of a given electric field..

Case Study:

(Sample Design, Design Demonstration, Illustrative Design)

An illustration of a design or developmental approach with
its documentation in the context of a specific system and device
or device element.

Cathode:

The negative electrode in a semiconductor diode.

CAUSES OF FAILURES:
* (Failure Activators, Failure Mechanisms)

The key conditions or circumstances to which may be assigned
the activation of failure mechanisms. The major activities which
contributively induce failure. Such causes are deducted from phy-
sical defects in failure analyses.

213



III

Ceramics:

An inorganic dielectric material.

Cermets und Glazes:

Mixtures of ceramic materials and metals having high value
of resistivity.

Chemical AnalYsis:

(Stoichiometric Evaluation)

Analysis of the chemical constituents through conventional
techniques of the chemical laboratory.

Chemical Phenomena:
Actions or events which occur to change the chemical nature

or composition of a material.

Chromium:

A metallic element of Atomic Number 24.

CIRCUIT COMPLEXITY:

A generic index of the complexity of the device circuitry
in terms of the relative scope of its function. (Also see
"SCALE OF INTEGRATION" and "NUMBER OF MAJOR PROCESS STEPS").

Circuit Component:

An electrical element which, together with other elements,
forms a microelectronic circuit.

Circuit Component ReQions:i Specific local regions of a solid state device, active or
passive, which are essential to the operation or construction of
that device.

CIRCUIT/DEVICE IMPLEMENTATION:

(Circuit/Device Development)

Generalized principles entering into the development of
microelectronic circuits, devices and device elements.
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CIRCUIT/DEVICE THEORY:

Theoretical (generalized) considerations in the design and
operation of microelectronic devices, circuits, and device elements.

CIRCUIT FUNCTIONS:

The roles microelectronic devices are designed to perform in
electronic systems.

Circuit Layou::

(Circuit Topology)

The graphic del.,neation of the circuit configuration and the
ii-ans of implementation upon the wafer surface, such as the
Si.sociated photomasks.

Circuit Metallization Materials:
Materials used to form the metallic conductor for inter-

connection of elements of a microelectronic circuit.

i i•
-- CIRCUIT PARAMETERS:
I The parameters of a microelectronic circuit which are used

2 in calculating overall circuit performance. (See "ELECTRICAL
PROPERTIES").

Classified (Report Security Classification):
RAC document's label, as indicated "Secret" or "Confidential",

through authorization by the appropriate government agency.

CML (Digital Logic Type (Current Mode Logic))

A nonsaturating digital logic circuit configuration whose
gates are characterized by the use of an individual transistor for
each input, a common collector resistor for all input transistors,
and a common emitter resistor for all input transistors and a
reference transistor - that is, it has "differential type" config-
uration. This generic logic type includes the type proprietarily
designated as MECL. (See "Differential (Linear Device Type)" and
"Digital Logic Type").

215



Cold Welding:

The welding of two metals by the application of pressure only.

Collector:

In a bipolar transistor, the high impedance region into which
current from the emitter is transferred through the base.

Combination, Accelerated Life Test Domain:

Stress conditions consist of combination of two or more
"ACCELERATED LIFE TEST DOMAIN(S)".

Combination and NOC:

A combination of "EQUIPMENT CLASS(ES)" and/or an equipment
class which is not otherwise classified in terms of descriptors
in the current glossary. (See "Unspecified Equipment Class").

Combination, Step-Stress Test Domain: I
Stress conditions consist of combination of two or more

"STEP STRESS TEST DOMAIN(S)".

Combination With Environment Stresses; Intermittent Stress Domain:
Test stress consisting of a combination of electrical and

environmental stress domains. (See "INTERMITTENT STRESS DOMAIN").

Common Mode Rejection Ratio:
In a differential amplifier, the ratio of the output voltage

(or current) when the two input signals are in phase to the output
voltage (or current) when the two input signals are 1800 out of
phase, but of the same magnitude.

Co-munications:

(Telecommunications)
A class of equipment which operates to transmit information.

Comparison with Discrete:z

Study of the comparative relations in implementing an
"application with microelectronic devices versus the application
of discrete component devices.
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Complementary Transistors:

A pair of PNP and NPN bipolar transistors having identical
performance characteristics but requiring power supplies of
opposite polarity.

Composite IC. Diffused (Compatible Monolithic IC, Diffused;
Monobrid, Diffused):

A composite IC in which monolithic diffusion technology is
used to form all junctions. (See "Composite IC Microelectronic
Category").

Composite IC, Epitaxial (Compatible Monolithic IC, Epitaxial;
Monobrid, Epitaxial):

A composite IC in which monolithic epitaxial growth tech-
nology is used to form at least one junction. (See "Composite
IC Microelectronic Category").

(Composite IC Microelectronic Category (Compatible Monolithic
IC, Monobrid, Active Substrate IC))

An integrated circuit composed of a monolithic IC with at
least one passive film circuit component deposited on the top
surface of the monolithic die after the surface has been passi-
vated. This Microelectronic Category excludes the "Monolithic
IGFET" (see term) categories. (See "Integrated Circuit".

"t "Monolithic Microelectronic Category", and "Film IC".)

" Compsite IC, NOC (Not-Otherwise Classified Compatible IC):
Composite IC microelectronic integrated circuits which

cannot be classified within any descriptors of the current
glossary. (See "Composite IC Microelectronic Category":
"Composite IC, Diffused"; and "Composite IC, Epitaxial").

"C_•~und Formation:

The mixing of chemical elements in proper proportion to
form stoichiometric compounds of those elements, e.g., cadmium
and sulfur t, form cadmium sulfide.
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Comvutation:

(Digital Processors)

A class of equipment which processes information. Informa-h tional output is derived from input information through handling
of data by logical processes.

ii Computer Aids:
(Computer-Aided LSI Design, Computer Simulation of Bread-

boarding)
General aspects of computer techniques, as utilized to

facilitate evaluation and development of microelectronic devices
: r device elements.

Computer Analysis:
r (Computer-Aided Design)

i i •Computer-aided analysis and computer-assisted design, such

as in the delineation of microelectronic circuits through "paper
studies" with computer-aided approaches.

~ |Confidential (Classified, Report Security Classification):
Unauthorized disclosure of informational content is for-

bidden, since such release could be prejudicial to the defense of
the nation.

Constant Acceleration:

S 1:(Centrifuge)
Exposure to a constant rate of change of directed motion

or centrifugal force. (See "Failure Stress Domain, Acceleration,
Constant").

Consumer:

Devices are qualified for consumer type applications.
(See "QUALIFICATION CLASS").

I: •, Contact Area:ContcThe region of a device where electrical connection is made

to one of its elements.
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Contact Potential:•
The work required to move a charge carrier from one material

into another in contact with it.

Contamination:
(Material Impurity)

A physical defect due to the inadvertent introduction of
impurities into combination with the device materials.

Control:
(Regulator)SA class of equipment which operates to regulate the operation

of other equipment. Equipment which exercises programming or real-
time command over the functions of the complete system. Descriptor
is exclusive of "Navigation".

Conventional Microscopic Examination:
(Optical Microscopic Inspection)

Inspection with utilization of a conventional optical micro-
scope, including stereographic adaptations.

Copper:
A metallic element of Atomic Number 29.

CORRECTIVE MEASURES:

(RE-WORK PROCEDURES, RETROFIT)
Proceduires taken to eliminate failure mechanisms or quality

defects, in response to analyses of failure.

Counter(s):
A chain of series connected binary logic elements capable

of counting the number of input pulses.

Cracked Die:
(Cracked or Chipped Die, Broken Wafer)

A mechanical imperfection due to a break discontinuity in
the die or wafer.
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Cracked Pagkage:

(Cracked or Chipped Package)

A mechanical imperfection due to a break discontinuity in
the device package.

Crossover:

The physical crossing of two thin film conductors on the
same substrate, embodied by the two metallic films being separated
by a thin film of insulation material.

Cryotron:

A solid state device based on the phenomenon of super-
conductivity. A magnetic field generated by current in a control
element causes a gate element to change from the superconducting
state to the normally resistive state, thereby affecting the
switching of logic signals.

Crystal Defects:
(Monocrystalline Flaws)

Bulk defects due to flaws in the lattice structures of single
crystals.

Crystal Growth:
The formation of a relatively large crystal of a substance.

CTL (Digital Logic Type (Complementary Transistor Logic, CTL)):
A digital logic circuit configuration wherein the gates are

characterized by the use of both PNP and NPN transistors, with
each input connected to a transistor's base. (See "Digital Logic
Type").

Current. Accelerated Life Test Domain:
(Electric Current Input)

An accelerated life test where stress domain of interest is
"input or load current.
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Ii I Current, Intermittent Stress Domain:

I I .(Electric Current)
i -Rate of transfer of electrical charge.

Current, Step-Stress Test Domain:

(Electric Current Input)
Step-stress test where the stepped domain is device or input

current.

Current Transfer Ratio (Alpha, Beta):

The ratio of transistor output current to transistor input
current.

Crystal DeQradation by Radiation:

!! Permanent damage, such as creation of faults and disloca-
tions, in a semiconductor crystal due to the absorption of
radiation. (See "Faults and Dislocations (CIRCUIT/DEVICE THEORY)").

Crystal Growth:

The growing of large area single crystals of semiconductoriI Iimaterials.
i ii

*| I .l
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DATA COLLECTION AND REDUCTION:

(DATA HANDLING TECHNIQUES, NUMERICAL INFORMATION PRO-
CESSING, DATA PROCESSING)

Techniques for the recording, compilation and collectionI of test data, and for processing the data into summarized forms.
Also, procedures applicable to monitoring device performance
during application.

Data Merqing:
Procedures and techniques applicable for combining data

generated in independent tests but under approximately equivalent
conditions into a single common characteristic value or set of
values.

DATA SYSTEM SPECS:
(INFORMATION PROCESSING SPECS)

Specifications and standards covering the implementation
of data systems or information processing for microelectronic
devices.

.I I l DATA VALIDATION (DOCUMENT DESCRIPTOR):
The degree of r liance one can attribute to reported

results contained in . RAC document. Complete interpretation
of this definition depends on the SPONSORING ORGANIZATION and
SOURCE descriptors. (The descriptors in this group are appli-
cable to Test Data REPORT TYPE.)

DCTL (Diaital Logic Tqme (Direct Coupled Transistor Logic)):
A digital logic circuit configuration wherein each input

of a gate is connected (coupled) directly to the base of the
associated transistor and the output(s) of the gate (or flip
flop) are connected directly to the associated transistor.
That is, there are no passive components between transistors
in successive gates and/or flip flops.

Decomposition:
The separating of atoms in a compound into the constituent

"elements.
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Defective Bond:
(Substandard Bond/Pad, Deteriorated Lead/Die Attachment)

4n A metallurgical defect due to an inadequate wire or die bond.
Defective Bond encompasses open bond/pad, lifted bonds, degrada-
tion of attachment contact, plague formation, and improper posi-
tioning of the bond upon the terminal pad.

Depletion:

In a field effect transistor, a reverse bias applied to the
gate (junction or insulated) repels the majority charge carriers,
reducing the number of available carriers in the channel. In any
p-n junction, the reverse biasing of the junction causes a deple-
"tion of carriers in the junction region.

DEPOSITION:
The methods of placing a layer of material on a substrate.

Deposition Rate Monitoring:
Measurement of the rate at which molecules are deposited on

a substrate during a thin film fabrication.

Desion Considerations; Function/Circuit Design and Optimization:

General aspects of optimized function and circuit quality
under performance constraints, such as supply voltage transients,
thermal impedances and electromagnetic and cosmic radiation en-
vironments. (See "FUNCTION/CIRCUIT DESIGN & OPTIMIZATION" and
"APPLICATION DESIGN TECHNIQUES AND CONSIDERATIONS").I Design of Experiments:

A selection of methods of statistical sampling based upon
study of test efficiency and related problems. Such methods
must result in sampling which is representative of a population
of devices, in order that statistical inferences be valid.

Developing:
Dissolution of the unpolymerized photoresist leaving the

diffusion pattern on the wafer.

I
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• Drvelowental:

Device status is beyond the experimental stage. Engineering
activity is primarily oriented toward design refinemencs and
achievement of fabricability. (See "ITEM STATUS").

I • |! Developmental (Test TYPe):
S(Experimental)

Testing/inspection performed in connection with tbe implemen-
tation and refinements of pre-production concepts. (See "Develop-
mental (ITEM STATUS)").

DEVICE ELEMENT MATERIALS:
Materials - elements and compounds - used in fabricating

elements of microelectronic devices and circuits.

Device Geometry:
(Physical Structure, Device Configuration)

The phybical form and its intra-relationships of the
microelectronic device.

Device Manufacturer (Source):

Corporate author identified by a specific device vendor.
For example:

"Westinghouse Electric Corp. (Device Mfgr. Source)
Molecular Electronics Div."

Device Manufacturer (Sponsoring Organization):
Device vendor supported document's authorship. (Individual

manufacturer is not indexed under this grouping).

Device Mishandling:
(Not-Otherwise Classified Misapplication)

Misapplications, such as physical abuses, which are not
defined by "Overstressed Device", or "Erroneous Lead Positioning".
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DEVICE PARAMETERS: ]
The parameters of a microelectronic device element which

can be used in calculating the electrical performance of the
device. (See "Circuit Component").

(Device User (Equipment Mfr./Systems Contractors Sources)):

Corporate author identified by a specific equipment vendor
or systems contractor, as in the example for "Device Mfr. Source".

i Device User (Sponsoring Organization):

Equipment Mfr. or Systems Contractor supported document'siN•I authorship. (Individual firm is not indexed under this group
S~descriptor).

Dicing (Breaking):

After scribing, t-he separating of the individual chips.

Die Bondina:

The fusing of the solid state device chip, or die, to the
1 II support surface of the prof -tive package.

Die Bond Material:

Substance used to bond or adhere the microcircuit chip to
its header or package support plane.

Dielectric, Air (Beam Lead Isolation, Air Isolation):
An isolation method associated with use of extra healry

circuit metallization called "beam leads" at the network termi-
nals. With this beam support, the wafer substrate may be en-
tirely removed, leaving the attached semiconductor islands with
air separation. (See "Dielectric Isolation Method").

Dielectric and Insulating Materials:

I Inter-element compounds hav.ng very high electrical resis-
tivity used in electrically isolating conductors from each other
and in forming the dielectric media of capacitors. (See
"Dielectric Isolation Method: ISOLATION METHOD").
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Dielectric. Ceramics

Isolation accomplished through separation of the device
elements with a ceramic insulating barrier, such as with a
ceramic substrate used with hybrid microcircuits. (See
"ISOLATION METHOD" and "Dielectric Isolation Method").

Dielectric, Glass:
An isolation effected through interposing layers of glass

(amorphous SiO ) i.asulating barriers between the semiconductor
islands. Techniques associated with this method of isolation
are also known by the proprietary designations: Waffle Wafer
and EPIC. This descriptor identifies a specific form of "Dielec-
tric, Oxide". (See "Dielectric, Oxide" and "Dielectric Isolation
Method").

"(Dielectric Isolation Method):
Isolation achieved by interposing an insulating or dielectric

barrier between the semiconductor islands. Techniques used to
accomplish dielectric isolation are also known as: insulated
substrate and multi-phase monolithic systems. (See "ISOLATION
METHOD").

Dielectric, Nitride (Silicon Nitride):
A method of dielectric isolation which utilizes a nitride

compound (generally silicon nitride). (See "ISOLATION METHOD"
and "Dielectric Isolation Method").

Dielectric, NOC (Not-Otherwise Classified Dielectric Isolation
Method):

A dielectric method of isolation which cannot be classified
by any descriptors in the current glossary. (See "ISOLATION
METHOD" and "Dielectric Isolation Method").

Dielectric, Oxide (Silicon Dioxide; Dielectric, Dioxide;
Dielectric, Monoxide):

An isolation effected through interposing an (di-) oxide
insulating barrier between the semiconductor islands. "Dielectric,
Glass", other dioxides, oxides and monoxides are included within
the scope of this descriptor. (See "Dielectric, Glass", and
"Dielectric Isolation Method").
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Die Size:

The range of size values of the semiconductor dice used
f or the microelectronic device. Size values are given in terms
of linear dimension for each side, in the interest of universality
of designations. Corresponding area dimensions applicable to
square dice are shown in parentheses in the listing of value
ranges. This listing is as follows:

(30 mils/side (<900 sq. mils)

31-42 mils/side (900-1800 sq. mils)

II

43-60 mils/side (1800-3600 sq. mils)

61-85 mils/side (3600-7200 sq. mils)

86-120 mils/side (7200-14,400 sq. mils)

121-170 mils/side (14,400-28,800 sq. mils)

171-240 mils/side (28,800-57,680 sq. mils)

>240 mils/side (>57,680 sq. mils)

sZ

Differential Amplifie
A linear electronic circuit consisting of two cathode, or

emitter, coupled amplifier devices such that the output is pro-
portional to the difference between the input signals on each
device. Such an amplifier is capable of amplifying dc signals
with minimum drift.

Differential Amplifier (Difference Amp, Sense Amp):
A linear device type consisting of two matched cathode or

emitter coupled amplifier circuit partitions such that the out-
put is proportional to the difference between the input signal
on each partition. Such an amplifier is capable of amplifying
signals from d-c to r-f with minimum drift.

Differential (Linear Device Tpe (Symmetrically Balanced
Network, Push-Pull Circuit, Balanced Input/Output Network)):

A linear operational type in which each stage has circuit
components with intraconnection and matching such as to provide

3symmetry about an electrical neutral or ground point. Output
response depends upon the difference between two opposing input
signals. Differential or push-pull amplifiers are included
within the scope of this descriptor. (See "Differential
Amplifier").
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Diffused Junction:

A pn semiconductor junction formed by the diffusion of
impurities of a certain polarity into a semiconductor region of
opposite polarity.

Diffusion:

The introduction of doping impurities into a semiconductor
to form a region of opposite polarity to that of the remainder
of the host material, thus creating a p-n junction.

Diffusion Coefficient:

A measure of the rate of diffusion of carriers through a
.material. Also applied to the diffusion of impurities in a
S material.

Diffusion Defects:

(Diffusion Irregularity/Flaw, Inadequate Doping Profile)

Semiconductor bulk defects due to diifusant imperfections.
Diffusion spikes and incomplete diffusion are terms included in
the scope of this descriptor.

Diffusion Lenqth:
A measure of the distance a carrier may move through a

material, in the absence of an electric field, during its life-
time.

"Digital (Functional Category) (Switching Logic Circuit, Discrete
Response Circuit, Quantum Level Output Circuit):

A circuit function where the output varies discretely or
discontinuously with input stimulus. Also, the category of
circuits designed to perform an auxiliary function to a switch-
ing logic circuit, such as gate expanders.

Digital Logic, NOC (Not-Otherwise Classified Digital Operational
Type):

A digital network type which cannot be cldssified by any
descriptors of the current glossary. (See "Digital Logic Type").
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(Digital Logic Type (Logic Circuit Type, Logic Family, Digital
* Operational Type, Digital uietwork Type, Switching Logic Type)):

The operational type of digital circuit, as characterized
by its key circuit components and intraconnection pattern. In
general, the basic circuit partition which typifies the digital
operational type, and which serves as the functional building
block of complex networks, may be regarded as the elemental logic
gate. Such logic gate implements one of the elemental functions
cf AND, NAND, OR or NOR. Accordingly, acronyms which are in-
cluded under this descriptor heading (RTL, RCTL, DCTL, etc.)
are defined with reference to the elemental logic NOR gate.
(See circuit diagrams in Electronic Design, May 17, 1966, p. 171).
(See "OPERATIONAL TYPE" and "Digital (Functional Category")).

Digital to Analog Converter (D/A Converter):

A circuit which converts digital signals to a linear signal
proportional to the characteristics of the digital signal.

Disappearance of Metallization:

(Vanishing Metallization)

The loss of metal from the conducting films as a result of
diffusio. migration, or evaporation.

Discrete Microcomponent:

Any solid state device, active or passive, which, because
of its small size and geometry, is suitable for incorporation
into a multi-chip or hybrid microelectronic circuit.

Dissection and Sectioning:

(Device Autopsy)
Inspection procedures involving appropriate disassembly

of devices and the preparation of specimen device elements to
facilitate examination, such as through slides and stained
cross s, ":ions.

(DOCUMENT DESCRIPTORS):

Appropriate set of terms for identifying and classifying
the RAC held document.

Uf
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